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E^T�L"P_S.QHNYK�S.NHT�S
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GHP�T�QHUlI�XHJAL"C[NHJYI�ClX]Sa�*J^I�C|K\GHQ�E^T�`�`�T�C*QHP�C.ipL�ZOLM`�JMP T�Q�C.K�NHJMK�I�C|L"S.F%I�G%K�J^SlK�S.NHTgSuI�T��.J"`zZ�NHK\T��.J"Q
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· JMK\ijC*K\E^T�QHU³P�F]SuI�TgS
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I�JMNA�HC�¡?P�I�X]SuIDT�E^FH`zZYS�XHT�U*X%`�ZYS
QHT�P\C.I�K\C*FHT�L
NHT�P\I�K\T�VHGOI�T�C.Q|C.i8C*F]S.LMT�I�T�J"P�L"C��*JMK�T�QHU6S^¡?T�NHJ K�S.QHU*J C.i8�
S.`�GHJ"PbkjI�Z[FHT�L"S.`�`zZ6hH�*J�C*K�NHJMK�P�C.i:E^S.U*QHTzI�GHNHJ
S.LMK�C*P\PeS.Q�T�QRI�J"K\i�S
L"J�q v BDC*QHP�JM�fGHJ"QRI�`zZ � I�XHJ�E�S
I�K�T�L"J"P�I�X]SuIbQHJMJ"N³I�C=VWJ¤T�QR�.J"K\I�J"N�T�Q�S�K�J"S.`ª¡ªC*K�`�N
S.FHF%`�T�L"S
I�T�C*Q�C.i(S.Qº�����½LMCONHJlS.K\J$QHC.IAC*QH`zZ�J�}[I�K�J"EAJ"`zZ�`gS.K\U*J � VHGOI�S
K�J$NHT�´ALMGH`�IYI�C�T�Qf�.J"KnI^N%GHJ
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FHK\T�E^S.K�T�`�ZeI�CeI�XHJ�¡?T�N%J K�S.QHU*J�T�Q$�
S.`�G%J"P?C.irI�XHJ�E�S
I�K�T }6J"QRI�K�T�JMP vp� X%J FHG%K�FWC*P�J C.irI�XHT�P?F]S.FWJ"K?T�P?I�C
L"C.E^F]S
K�J^S.QHN�LMC*QRI�K�S.P\I I�XHJ^F�JMK\ijC*K\E�S.Q%L"JAC.iphH�.J�`�T�QHJaS
K�TzI�JMK�S
I�T��*JeP\C*`��.J"K�P C��*J"KbSl¡?T�N%J^K�S.QHU*JAC.i
����� FHK�C.VH`�JME^P�¡?X%T�L&X�L"C��*JMK�S6¡?T�NHJbK�S.QHU*JYC.i� MC*QHJYL"C.GHQRI�P v�� Z[FHT�LaS.`�`�Z � ¡DJY¡?T�`�`yLMC*QHP\T�NHJMKdP�E^S.`�`
k � <������  "C*Q%J"P&q � E^JMNHT�G%E k � <�� � �����  "C*Q%J"P&q � S.QHN6`�S.K�U.JYk � <���� � �����  "C*Q%J"P&qDF%K�C*VH`�J"EAP v:� XHJdK\J"P\GH`�I�P
FHK\J"P�JMQRI�J"N T�Q³I�XHT�PYF]S.FWJ"KAS.K\J$ijC.KeS�����B�c « `�FHXHS�LMC*EAFHG%I�JMK v�« `�`pLaS
`�L"G%`gS
I�T�C*QHPbS.K�J$K�G%QºP\J"K�T�S.`�`zZ
S.`zI�XHC*G%U*X6L"C*EAEAJ"QRI�P�S.K\J�E^S.NHJdLMC*QHLMJ"K�Q%T�QHUYijG%I�GHK�Jd¡ªC*K��6C*Q$EbG%`�I�T�FH`�J�FHK�C[L"JMP�P\C*K�F%`gS
I\ijC*K�EAP v
� XHJ�hH�*J�`�T�QHJaS.KDP�C*`z�*J"K\P?L&XHC*P�JMQ�S.K\J�	
< v NHT�S.U*C*QHS.`�`zZ^P\LaS.`�J"N$FHK\J"L"C.QHNHT�I�T�C*Q%J"NlL"C*Q�
\G%URS
I�JdU.K�S.NHT�J"QRI kw��%B�� qds <�� tw�
/Ov U*JMQHJ"K�S.`�T� "JMNYE^T�QHT�E^S.`RK�JMP�T�NHG]S.`HEAJMI�XHC[Nb¡?T�I�XYT�QHL"C.E^FH`�JMI�J���� I�XHK\J"P\XHC*`�N%T�QHUdFHK\J"LMC*QHNHTzI�T�C.QHT�QHU
kjm���� ��� � � �����Hq�s <�� t��

� v LMC*Q�
\GHURSuI�J�U.K�S.NHT�J"QRI�EAJMI�XHC[N ¡?T�I�X T�QHLMC*EAFH`�J�I�J�BDXHC*`�JMP��RZ©I�XHK\J"P�X%C*`�NHT�QHU FHK\J"LMC*QHNHTzI�T�C.QHT�QHU
kjmnB ��� B���q�s � t��

� v P\J"EAT�L"C*S.K�P\J"QHT�QHUeEbGH`�I�T�U*K\T�N�k�� � ��qDEAJMI�X%CON�s <�� tw� S.QHN
� v P\J"EAT�L"C*S.K�P\J"QHT�QHUYEbGH`zI�T�U.K�T�NAFHK\J"L"C.QHNHT�I�T�C*Q%J"N6L"C.Q�
\GHURS
I�JdU*K�S
NHT�JMQfIpE^J�I�XHC[N�k�� � � � B���q(s <�� t�v
� XHJdS.LML"GHK�S.LMZ�S.QHN�P\I&S
VHT�`�T�I�ZeC.i�I�XHJ�LMCON%J(T�P�J"Q%ijC.K�L"JMN¤�[TgS�I�T�EAJ�PnI�JMF¤L"C*QRI�K�C*`�Pª¡?XHT�L&X6LaS.GHP\J�I�X%J

I�T�E^JAP\I�J"F�I�C�JM�.C*`��.J6S.P�S|ijGHQHL�I�T�C.Q�C.ipI�T�EAJ^T�Q�S�LMC*E^F%`�T�L"S
I�JMN�i�S
P�XHT�C*Q vl� XHT�P T�EAFH`�T�J"PdI�X]SuI�I�X%J
`�T�QHJaS
KpP�C*`z�*JMK�P�S.K�J�FHK\J"P�JMQRI�J"N=J"S.L&X$I�T�EAJdP\I�J"Fl¡?T�I�X|SYL&X]S.QHU.T�QHUAE�SuI�K�T }¤I�X]S
I?EAT�U*XRI?C*K?EAT�U*XRI�QHC
I
VWJ(NHTgS
U*C*Q]S.`�`�ZYN%C*E^T�Q]S.QRI v ��JMQHL"J � I�XHJMK�J(T�PpS.Q6T�QfI�T�E^S
I�J?LMC*QHQHJMLMI�T�C*Q6VWJMI�¡ªJ"J"Q6I�T�EAJ�P\I�J"F6VWJ"X]Sa�[T�C.K
S.QHN�`�T�QHJaS
K(P�C*`z�*JMK FWJ"KnijC*K�E^S.QHLMJ vYx JeFWJ"KnijC*K�E~S6FHK\C*VH`�J"E P\T� "JeP\LaS.`�S.VHT�`�T�I�Z|P\I�GHN%Z�VRZ�L"C*EAF]S.K\T�QHU
`�T�QHJaS
KpP�C*`z�*JMK�F�JMK\ijC*K\E�S.Q%L"JdC��*JMK�Sb¡?T�NHJ�K�S.QHU.JdC.irF%K�C*VH`�J"E»P�T� MJ"P v�� X%J�ijG%QHN]S.EAJ"QRI&S
`��fGHJ"PnI�T�C.Ql¡ªJ
S.NHN%K�J"P\P(T�Q|I�XHT�P�F]S
F�JMK(T�P�	�T�P�T�I�E^C*K\J�J�´^LMT�JMQfI�I�C�T�QR�*J"KnI(I�X%J�E^S
I�K\Tz}lT�Q|E�S
QfZlT�QHJ�}OFWJ"QHP\T��*JYPnI�JMFHP
k�`�T��
JYNHTgS.U.C*Q]S.`�`�Z$P�L"S.`�JMN�LMC*Q�
\GHU*S
I�JYU*K�S.NHT�J"QRI�q�C*KdT�Q�ijJM¡ªJ"K�J�}OFWJ"QHP\T��*JAP\I�J"FHP�k�`�T��
JbEbGH`zI�T�U.K�T�N]q�� m�Q
S.NHN%T�I�T�C*Q � ¡?X]S
IDT�P_I�XHJ�S.QHPn¡DJMKDI�C�I�XHT�P��fGHJ"PnI�T�C*Q$S.PªS ijGHQHL�I�T�C.Q�C.i1FHK\C*VH`�J"E P�T� "J�S.QHN¤T�P�I�XHJdS.QHPn¡DJMK
FHK\C*VH`�JME NHJMF�JMQHNHJMQfI �
� XHJ�ijC[L"GHP C.ipI�XHT�P�F]S.FWJ"K T�P�P�LaS
`gS.VHT�`�TzI�Z�C.i?S
`�U*C*K\T�I�XHE^P v m�Q�I�XHJ�LMGHK�K\J"QRIYF]S.K\`gS.Q%L"J � I�XHJA¡DC.K�N

P�L"S.`gS
VH`�J�GHP�G]S
`�`�Z^K�J�ijJ"K\PpI�CbI�X%J(QfGHEbVWJ"K�C.i,FHK\COLMJ"P�P\C*K�P v ��C�¡DJ��*JMK � C*GHKpN%JMh]QHTzI�T�C*Q¤T�PDE^C*K\J�U*JMQHJ"K�S.` v
« L"C[NHJdT�P�P�LaS
`gS.VH`�J(T�i,TzI�LaS.Q$J"!�JMLMI�Tz�*JM`�Z6GHP\J�S.NHNHTzI�T�C.Q]S.`WL"C*EAFHG%I�S
I�T�C*Q]S.`WK�JMP�C*GHK\L"JMP�I�CAP\C*`��.Jd`gS.K\U*J"K
FHK\C*VH`�JME^P v$� C*K\J^F%K�J"LMT�P\J"`�Z � I�XHJAI�C.I&S
`8¡DC*K\� � P\I�C*K�S.U.J � S.QHN�LMC*EAEbGHQHT�LaS
I�T�C*Q�FWJ"K�FHK�C[L"JMP�P�P\XHC*GH`�N
QHC.I(NHJ"FWJ"QHN�C*Q=C��.J"K�S
`�`rF%K�C*VH`�J"E½P�T� "J v�« P�P�GHL&X � S¤P\F�JML"T�hHLbi�S.LMI�C*K�I�X]S
IdLMC*QRI�K�T�VHG%I�J"P(I�C6TzI�JMK�S
I�T��*J
QfGHEAJ"K�T�LaS.`�P�LaS
`gS.VHT�`�TzI�Z T�P¤I�XHJ�L"C.Qf�.J"K\U*J"QHLMJ�K�SuI�J"P$C.i T�I�J"K�S
I�Tz�*J=`�T�QHJaS
K6P�C*`z�*J"K\P v¼x J�PnI�K�JMP�P$I�X]SuI
`�T�QHJaS
K�P\C*`��.J"K L"C*QR�*JMK�U*JMQHL"J6L"S.Q�VWJ�N%T�P�LMGHP�P\J"N³T�QHNHJ"FWJ"Q%NHJ"QRIYC.ipF]S.K�S
`�`�JM`8L"C.E^FHGOI�T�Q%U�S.Q%N�T�P�C.i I�JMQ
C��*JMK�`�C[C*�
J"NeS.PrS��.J�Z�P\LaS.`�S.VHT�`�T�I�ZdT�P�P\GHJ v8� X%JpP�L"S.`gS.V%T�`�TzI�Z(FHK\C*VH`�J"E C.i�`�T�QHJaS
K,TzI�JMK�S
I�T��*J�P�C.`��*JMK�P8P\XHC*GH`�N
VWJ¤S.Q]S
`�Z[ "JMN�T�Q�S�EbGH`zI�T�N%T�EAJ"QHP\T�C*Q]S
`rP�FHS.L"J�¡?X%J"K�J�C*QHJ�N%J"U*K\J"J¤C.iDijK�J"JMNHC*E T�P�I�XHJ^FHK�C.VH`�JME P\T� MJ
S.QHN�I�XHJbC.I�XHJ"K�NHJ"U*K\J"JYC.i:ijK\J"JMNHC*E T�P�I�XHJYQfGHEbVWJ"K(C.i_F%K�C[L"J"P\P�C*K\P v�� XHJYFHGHK\F�C.P�JYC.i:I�XHT�P�F]S.FWJ"K(T�P
I�ClFHK\J"P�JMQRI�K\J"P�G%`�I�P�C.iªI�XHJYh]K\P\I FHX]S.P\J^C
ipS6I�¡DClFHX]S
P�JAFHK�C�
\JMLMI v^� X]SuI�T�PdP�C*`z�*J"K�FWJ"KnijC*K�E^S.QHLMJ^S
P
S�ijGHQHL�I�T�C.Q³C.i�FHK�C*V%`�J"E P�T� "J v m�QºS=P\GHVHP�JM�fGHJ"QRI¤F%GHVH`�T�LaS
I�T�C*Q � ¡DJ6¡?T�`�`�FHK�JMP�J"QRI^K�JMP�GH`zI�PYC.i�P�C*`z�*JMK
FWJ"K\ijC.K�E^S.QHL"J S.P�SAijGHQ%LMI�T�C*Q�C
i8I�XHJ�QfGHEbVWJ"K�C.i:FHK\COLMJ"P�P\C*K�P�ijC*K�S^U*Tz�*J"Q�FHK�C*V%`�J"E P\T� MJ�S.Q%N�J�}[I�J"QHN
I�X%J�K\J"P\GH`�I�P?I�CA�*� v
� XHJ�K\J"PnIpC.i�I�XHJ�F]S.FWJ"K�T�P�C*K�URS
QHT� MJ"N^S.PªijC*`�`�C�¡?P v m�Q$# /[� ¡ªJ�U*Tz�*J�S.Q�C��.J"K\�[T�JM¡©C.i�I�XHJ�K�S.NHT�S
I�T�C*QOc

XRZ[NHK�C[N%Z[Q]S.EAT�LMP�J"�fG]S
I�T�C*QHP?S
QHN$L"C[NHJ(I�X]SuIp¡DJ�GHP\JdT�Q6C*G%KpI�J"PnI�T�QHU � S
QHN6I�XHJMQlV%K�T�J��HZ¤N%J"P�LMK�T�V�JdI�X%J
GHQHN%J"K�`zZ[T�QHU6NHT�P�LMK�JMI�T� "S
I�T�C*Q�EAJMI�X%CONHPdT�Q�I�XHJYLMCON%J v m�Q%#�� � ¡DJYNHT�P�LMGHP�PdI�X%JeS.V�C��.JA`�T�QHJ"S.K�TzI�JMK�S
I�T��*J
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EAJMI�X%CONHP v m�Q #&� � ¡ªJYFHK�JMP�JMQfI�I�XHJbP�G%T�I�J�C.i_I�J"PnIdFHK\C*VH`�JME^P � S.Q%N�T�Q # � ¡ªJYFHK�JMP�JMQfI�C*G%K�QfGHEAJ"K�T�LaS.`
K�JMP�GH`zI�P v oyT�Q]S.`�`�Z � SYP�G%E^E^S.K\Z�NHT�P\L"GHP\P�T�C*Q|T�P�FHK�JMP�JMQfI�J"N�T�Q # � v

� ����� �	�b;=@
��5:@"9A4�����l;=7:9$;��l4���� @">���� 9$;��
����� ���� "!$#&%'!
(*),+-),+ .0/212354'12/'687:9�;=<?>
x J�S.P\P�GHEAJ¤SlQHC*QHK\J"`�S
I�Tz�OT�P\I�T�LbijC*K\EbGH`gSuI�T�C.Q=C.i�XRZ[NHK�C[N%Z[Q]S.EAT�LMP�¡?XHC.P�J�U.C��.J"K\QHT�QHU�J"�fG]S
I�T�C*QHP S.K\J
U*Tz�*J"QlVRZ

@ §@ ® �BADC kj§FEG qIH � k /Ov < q@@ ®KJ §LEG � EM8NPO �QADC kj§LEG EG �BRSN q �QAUT H � k /Ov / q@@ ®WV </ § G ° �QXZY �QXZNP[ �BADCF\ V </ § G ° �QXZY �]T^[ EG � E_8Na` H � k /Ov �*q

m�Q$I�XHJMP�J�J"�fG]S
I�T�C*QHP �

§ H �]GHT�NlN%J"QHP\T�I�Z �EG H �]GHT�N$�.J"`�COLMT�I�Z �T H �]GHT�NlF%K�J"P\P�GHK\J �XZY H �]GHT�NlT�QRI�J"K\Q]S.`�JMQHJ"K\U.Z$NHJMQHP�TzI�Z �EM2N H K�S.N%TgS
I�T�C*Q¤EAC*EAJ"QRI�G%E NHJMQHP�TzI�Z �RSN H K�S.N%TgS
I�T�C*Q¤EAC*EAJ"QRI�G%E»�]GO}¤I�J"Q%P�C*K �XZN H K�S.N%TgS
I�T�C*Q¤JMQHJ"K\U.Z6NHJMQHP�TzI�Z � S.QHNE_2N H K�S.N%TgS
I�T�C*Q¤JMQHJ"K\U.Z¤�]G[} v

m�Q�U*J"Q%J"K�S
` � E_2N H ¨ ° EM8Nav � XHJeK�S.N%TgS
I�T�C*Q|�[GHS.QRI�T�I�T�JMP�S.FHFWJaS.K\T�QHU6T�Q�I�XHJb�]G%T�N=N%Z[Q]S.EAT�LMPdJ"�fG]S
I�T�C*Q%P
¡?T�`�`�VWJ�NHJMh]Q%J"N�T�Q6I�XHJ�QHJ�}OI�P\J"LMI�T�C*Q$¡?T�I�XHT�Q6I�XHJ�L"C*QRI�J�}[I�C
irNHT !�G%P�T�C.Q$I�XHJ"C.K\Z v

(*),+-)b( cd7:18;,7^ef;,4g6
� XHJ �����¬LMCONHJ�¡ªJ GHP\J T�QlI�XHT�P?PnI�GHN%Z$EAC[NHJ"`�P?I�XHJ�K�S.N%TgS
I�T�C*Q¤I�K�S.QHP\F�C.K\I�S.P�EbGH`�I�T�U*K\C*GHF6NHT !�G%P�T�C.Q
¡?T�I�X��HGO}�`�T�E^TzI�T�Q%Uds < � � < � t�v8� GH`�I�T�U*K\C*GHF�NHT !�GHP\T�C*Q�T�PyS
Q T�P�C.I�K�C*FHT�L_S.FHFHK\Ca}%T�E�SuI�T�C.Q(I�C?I�XHJ_K�S
NHTgS
I�T�C*Q
I�K�S.QHP\F�C*KnIYJ"�fG]SuI�T�C.Q v�� XHJMK�J6T�P QHC�S.P\P�GHEAF%I�T�C*Q�E^S.NHJ^L"C*QHLMJ"K\QHT�QHU�I�XHJ¤NHT�P\I�K�T�V%G%I�T�C*Q�C.i?F%XHC.I�C.QHP
T�Q|ijK�J"�fGHJMQHLMZ � C.QH`�Z$I�XHS
I(I�X%JYK�S.NHT�S
I�T�C*Q|hHJ"`�N=T�P(S.F%FHK�Ca}OT�E^S
I�JM`�ZlT�P\C.I�K\C*FHT�L�T�Q�P�F]S.LMJ v BpS.GHP�S
`�T�I�ZlT�P
J"QOijC*K�LMJ"N��[TgSeI�XHJ x T�`�P�C*Q$�]GO}|`�T�EAT�I�JMK s < � � < � twv m�Q=S.N%NHT�I�T�C*Q � ¡ªJbS
P�P�G%E^J�`�C[LaS.`�I�XHJ"K\E^C[N%Z[Q]S.EAT�L
J"�fGHT�`�T�VHK�T�GHE P\C³I�X]S
I$I�XHJ�J"EAT�P�P\T�C*Q ijG%QHLMI�T�C*Q©T�P6P\T�EAFH`�ZºFHK�C.F�C*KnI�T�C*Q]S.`�I�C³I�XHJ · `gS
QHL&� ijGHQHL�I�T�C*Q
k=hdT�K�L&XHC�!�i£P �1Sa¡�q�s < � � < � t�v x J�S.`�P\C S
P�P�G%E^J�I�X]SuIlI�XHJ�J"`�JMLMI�K�C*QHP|S.QHN©T�C.QHP$LaS.K\K\Z I�X%J"T�K$C�¡?Q
I�JME^FWJ"K�S
I�G%K�J"P v m�E^F%`�T�LMT�IAT�QºI�XHT�P¤S.P\P�GHEAF%I�T�C*Q T�PAI�X]SuI¤`�C[LaS
`�`�Z � I�X%J�J"`�J"LMI�K�C*Q%P6S.QHN T�C*QHP�L"S.Q VWJ
K�JMFHK�JMP�JMQfI�J"N VRZºo]J"K�EATzc��(T�K�S.L¤S.Q%N � Su}[¡ªJ"`�`zc&jªC*`�I� "E^S.QHQ³NHT�P\I�K\T�VHGOI�T�C.QHPeK�J"P\F�JMLMI�T��*JM`�Z v x J�S.`�`�C�¡
ijC*KYVWC.I�X�JM`�J"L�I�K\C*Q S.QHN T�C*Q³LMC*QHNHGHL�I�T�C*Q�VfZ�GHP�T�QHU=I�XHJ6ijC*K\E NHGHJ6I�C ��JMJ|S
QHN � C*K�J�s <+< t ¡?X%T�L&X
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T�Q%L"C*K\F�C*K�S
I�JMPdV�C
I�X�NHJ"U*JMQHJ"K�S.LMZ�S.Pd¡ªJ"`�`_S.P�F]S.K\I�TgS.`rT�C*QHT� aS
I�T�C*Q�J�!�J"LMI�P v o�C.K(I�XHT�PdP\I�G%N%Z�XHC�¡DJ��*JMK �
¡ªJ�X]Sa�*J�I�GHK\QHJ"N�C�!$J"`�J"LMI�K�C*Q�S.QHN^T�C*QAL"C*Q%NHGHLMI�T�C*Q v8� XHJ�JM`�JMLMI�K\C*QHPªS.QHN^T�C*QHPªS.K\J�LMC*GHFH`�J"N^I�C*U*J�I�XHJMK
I�X%K�C*GHU.X�I�XHJ�jDK\Z[P��*c��OFHT�I� "JMKdL"C*GHF%`�T�Q%U=s � t ¡?X%T�L&X=NHJMP�L"K\T�VWJ"P(I�XHJbK�SuI�J�C
i_J"QHJMK�U.Z|I�K�S
QHP\ijJMK(V�J�I�¡DJMJ"Q
� Su}[¡ªJ"`�`�TgS
Q6NHT�PnI�K�T�VHG%I�T�C*QHPDC.irFHS.K\I�T�L"`�J"P�k�S.`�`�C�¡?T�QHU�ijC.K�SYF]S.K\I�TgS.`�NHJ"U.J"QHJMK�S.L�Z$C.iyI�XHJ�J"`�J"LMI�K�C*Q$URS
P&q v
� XHJ|J"`�JMLMI�K�C*QHPeI�X%J"EAP�J"`z�*JMP¤S.K\J|LMC*GHFH`�J"N�I�C�I�XHJlK�S.NHT�S
I�T�C*Q�h]JM`�NºI�XHK�C.GHU*X�I�XHJ|C*F]S.LMT�I�Z�¡?XHT�L&X T�P
L"C.K�K�JMLMI�J"N�ijC*KdPnI�T�EbGH`gSuI�J"N�JME^T�P�P�T�C*Q vex JAGHP\JAI�S.VHGH`�S.KdijC*K�EAP(ijC*KdI�XHJAC*F]S
L"T�I�Z�¡?XHT�L&X�L"C*EAJYijK�C*E
I�X%J¤L"C[NHJ�������� s < /ut�v�� XHT�PbLMCON%J¤GHP�JMPeS.Q�Sa�*JMK�S.U*J¤S
I�C*E S.FHF%K�Ca}OT�E^S
I�T�C*Q�I�C=L"C*EAFHG%I�J�VWC*GHQHN[c
VWC*GHQHN � VWC*GHQ%NOc¶ijK\J"J � S.QHN�ijK�JMJ�c�ijK�J"JYLMC*QRI�K\T�VHG%I�T�C*Q%P�I�C¤I�XHJYC*F]S.LMT�I�Z|L"C*EAT�Q%U^ijK�C.E `�T�QHJbS
VHP�C*K\F%I�T�C*Q �
FHXHC
I�C*T�C*QHT� "S
I�T�C*Q � S.Q%NºT�Qf�.J"K\P�J�V%K�J"X%E^PnI�K�S
XH`�GHQ%U v x J$NHC�QHC.IAT�QHLM`�GHN%J$I�XHJ$J�!�J"L�I�P�C
idBDC*EAF%I�C*Q
P�L"S
I�I�J"K\T�QHU v:� X%J U*C��.J"K�Q%T�QHUeJ"�fG]SuI�T�C.QHP�S.K�J

<
¨
@��	�@ ® H ADC V <

��
 � A ��� [ � 
 � k� � k�����q�� �	� q k /Ov �Rq@@ ® k�§�����������q H ADC s���� A ��� t � §������! #"$�"k��%"&�'����q(�*),+- 
 � k. � k/����q(� �	� q�021 k /Ov � q@@ ® k�§�����34�%"�q H ADC s��5" A �%" t �³§�����3. #"$�"k��%"&�'����q k /Ov � q

m�Q$I�XHJMP�J�J"�fG]S
I�T�C*QHP

��� H K�S.NHT�S
I�T�C*Q¤P�FWJ"L�I�K\GHE ���� H JM`�JMLMI�K\C*Q6I�JME^FWJ"K�S
I�GHK\J ��%" H T�C*Q¤I�JME^FWJ"K�S
I�G%K�J �
 � H ¦ � § H¬S
VHP�C*K\F%I�T�C*Q$T�QR�*JMK�P\J EAJaS.Q6ijK\J"J�F]S
I�X|LMC*K�K\J"LMI�J"NlijC*K�P\I�T�EbGH`�S
I�JMN6J"EAT�P\P�T�C.Q ���� H JM`�JMLMI�K\C*Q$L"C*Q%NHGHLMI�T�C*QlL"C[JM´ALMT�J"QRI ��5" H T�C*Q6L"C.QHNHGHL�I�T�C.Q|LMCOJ�´^LMT�JMQfI ����6��H JM`�JMLMI�K\C*Q$XHJaSuI�L"S.F]S.LMT�I�Z �����3 H T�C*Q6XHJ"S
I�LaS.F]S
L"T�I�Z �
§ H E^S
I�J"K�T�S.`WNHJ"QHP\T�I�Z � #"$��H jªK\Z[P��*c �[FHT�I� "J"K?JM`�J"L�I�K\C*Q|T�C*Q6L"C.GHFH`�T�QHUYL"C[JM´ALMT�J"QRI � S
QHN

 � k�����q H 7�8:9 1<;¨ ; J>=@? ��ACBED � < O<FHG H · `gS.QHL&�^ijGHQHLMI�T�C*Q v
� XHJlE�SuI�J"K\TgS.`�EAC.I�T�C*Q�S.QHN K�S.N%TgS
I�T�C*Q�I�K�S.Q%P�FWC*K\I^S.K\J6L"C*GHF%`�J"N��[TgS EM8N"��RSN"� XZN S.QHN E_8N"v m�Q�I�X%J
NHT !�GHP\T�C*Q�S.FHF%K�Ca}OT�E^S
I�T�C*Q � I�XHJAK�S
NHTgS
I�T�C*Q�JMQHJ"K\U.Z�NHJ"QHP\T�I�Z XZN T�P�P\T�EAFH`�ZJI +- �	� 021 � ¡?XHT�L&X�NHJMh]Q%J"P
I�X%J�K�S.NHT�S
I�T�C*Q(I�JME^FWJ"K�S
I�GHK\J:P�T�QHL"J X N HLKM�ONN k�K�T�P�I�XHJ_K�S.NHTgSuI�T�C.QdNHJ"QHP\T�I�ZdLMC*QHPnI&S.QRI�q v8� XHJ_K�S
NHTgS
I�T�C*Q
EAC*E^JMQRI�GHE �]GO}�I�J"Q%P�C*KdT�P(NHTgS
U*C*Q]S.`,S.Q%N�T�P(FHK\C*F�C.K\I�T�C*Q]S.`�I�C6C*QHJ�c�I�XHT�K�N�C
i�I�XHJYK�S
NHTgS
I�T�C*Q|J"QHJMK�U.Z
NHJMQHP�TzI�Z v(� XHJ�K�S.NHT�S
I�T�C*QlJ"QHJMK�U.Zl�]GO}�T�P�K�JM`gS
I�J"N�I�C�I�XHJ P�FWJ"L�I�K�G%Eµ�[TgS^orT�L&�-i�P(`gSa¡ S.Q%N=T�P�S�NHT�K\J"L�I
L"C.QHP�JM�[G%J"QHLMJlC
ipI�XHJ�QHJaS.K T�P\C.I�K\C*FRZ�C
ipI�XHJ�K�S.NHT�S
I�T�C*Q v o]C*K�P�FWJ"LMT�h]L¤N%JMI&S
T�`�P�K\J"URS.K\NHT�Q%U�K�S
NHTgS
I�T�C*Q
I�K�S.QHP\F�C*KnIYS.Q%N�I�XHJ�NHT !�GHP�T�C*Q�S
FHFHK�Ca}OT�E^S
I�T�C*Q � ¡ªJ¤K�J�ijJ"K�JMQHL"J¤I�XHJ^¡ªC*K\�[PYC
i · C*EAK�S
QHT�QHU�s < � t S
QHN
� T�X]S.`gS
P�S.QHN � T�XHS.`gS.Pds < � t�v
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(*)b('),+ .0/212354'12/'687:9�;=<?>
� XHJ������ P\Z[P\I�J"E k /Ov < q���k /Ov � qyT�PrP�C*`z�*J"NeC*QAS.Q « ��� k « K�VHTzI�K�S.K\Z �1S.U*K�S
QHU*TgS
Q �:GH`�JMK�TgS
Q�q,EAJ"P\X s < t�v
« ��� T�P�S^I�JML&XHQHT��[G%J�I�X]SuI(E^S.�.JMP(GHP�J�C.i:I�XHJ�S.VHT�`�T�I�Z¤C.i��1S.U*K�S
QHU*TgS
Q|EAJMI�XHCON%P�I�C�`�JMI� "C.QHJ"P�I�K�S.L&�
E^S
I�JMK�TgS
`WEAC.I�T�C*Q^S.QHN$S
IªI�XHJ�P�S.EAJ�I�T�EAJ�Sa�*C.T�N¤I�X%J(E^JMP�X¤JMQRI&S.QHU.`�J"EAJ"QRI�PDI�X]SuI��1S.U*K�S.QHU*T�S.Q�LMCONHJMP
T�Q%JM�[T�I�S.VH`�ZlU*J�IdT�QRI�C6VfZ�S.`�`�C�¡?T�QHUAI�XHJYEAJ"P\X�I�C6K�JM`gSu}�C*QHLMJeS¤ "C*Q%JYV�JML"C*EAJ"P(I�COC¤N%T�P\I�C*K\I�J"N v�� XHT�P
`gSuI�I�JMK?P\I�JMF�T�P?L"S.`�`�J"NlK�J"E^S.F vªx J�K�J�ijJ"K?I�XHJ T�QRI�JMK�J"PnI�JMN�K�J"S.NHJ"K?I�C^F]S.FWJ"K\P�T�Q�s < t ijC*K�I�XHJ NHJMI�S.T�`�P�C.i
« ��� XRZ[NHK�C[N%Z[Q]S.EAT�LMP vª� XHJ� MC*QHJ"P?I�XHS
I�E^S.�
J�G%F|I�X%J EAJ"P\X�S.`z¡pSaZ[P�K\J"E^S.T�Q$�fG]S.N%K�T�`�S
I�JMK�S.`�T�Q / �
C*K(X%J�}%S.XHJMNHK�S.`:T�Q=�*� v ��J"Q%L"J � I�XHJbEAJ"P�X�T�P(P\I�K�GHL�I�GHK\J"N�S.QHN=`�C.U*T�L"S.`�`zZ6K�JMLMI&S
QHU*GH`�S.K v m�Q�S.NHNHTzI�T�C*Q �
GHQH`�T��
J «(� � kwS.N]S
F%I�Tz�*J�EAJ"P\X�K\JMh]QHJME^JMQRI�q�I�XHJ QfGHE�V�JMK�C.i: MC*QHJMP�T�QlI�XHJ�FHK\C*VH`�JME K�JME�S.T�QHP?h%}OJ"N
T�Q�I�T�EAJ v�� XHJ|P\C*`�GOI�T�C.Q�P�L&XHJME^JlT�P�FHK�JMNHT�L�I�C*K{c�L"C.K�K�JMLMI�C*KeS.QHN T�P�ijG%`�`�Z�P�JML"C*Q%N C*K\NHJ"KeS.LML"GHK�S
I�J$T�Q
P�FHS.L"JeS.Q%N�I�T�EAJ v(� X%J"K�JeT�PdS�EAC*QHC.I�C*QHT�L�S.K\I�T�h]LMTgS.`��[T�P\L"C*P\T�I�Z³k � qbs /�t�v�� XHJYXRZ[NHK�C[N%Z[Q]S.EAT�LMPdP\I�J"F
T�P�U*C��*JMK�QHJMN�VfZ�S.Q�J�}OFH`�T�L"TzI I�T�EAJAPnI�JMF³L"C*QRI�K\C*`�NHJMI�J"K�EAT�Q%J"N�VRZ�I�XHJ^P�C*GHQ%N³P�FWJ"J"N�S
QHN�I�X%J� "C.QHJ
P�T� "J vY� XHJeXfZ[NHK\CONOZOQHS.E^T�L"PdT�PdC*F�JMK�S
I�C*K(P\FH`�TzI(ijK�C*E½I�XHJeK�S.NHTgSuI�T�C.Q=S.QHN�T�PdP\C*`��.J"N�ijC*K�h]K\P\I�T�Q�S
QfZ
U*Tz�*J"Q�L�ZOLM`�J v m�Q�S
QfZ�U*T��.J"Q�LMZ[L"`�J � I�XHJeXfZ[NHK\CONOZOQHS.E^T�LeS.QHN�K�S
NHTgS
I�T�C*Q�P\I�JMFHP�S.K�JYFWJ"KnijC*K�EAJ"N=C.QH`�Z
C*QHLMJ vp� X%T�P?T�EAFH`�T�J"PpI�X]S
I?I�XHJ�L"C.GHFH`�JMN������ FHK�C.VH`�JME LaS.Q|C*QH`zZ6V�J�h]K\P\I�C*K�NHJMK�S.L"LMGHK�S
I�J�T�Q$I�T�EAJ v
orT�U*GHK�JMP /"! �O� � P�XHC�¡µS�I�Z[FHT�L"S.`?I�T�EAJ$P�Q]S
FHP�XHC
I6P�JM�[G%J"QHLMJ�C
i�S.Q « ��� EAJ"P\X L"K\JaS
I�J"N NHGHK\T�QHU�S
K�S
NHTgS
I�T��.J"`�Z^NHK\T��*JMQ|T�E^F%`�C*P\T�C*Q v
� XHJbK�S.NHTgSuI�T�C.QlJM�fG]S
I�T�C*QHP�k /Ov �fq#��k /Ov � q�S.K\J P\C*`��.J"N�C*Q|I�XHJ�XRZON%K�C[N%Z[Q]S.EAT�L�U*K�T�N v m¶I�T�P�I�XHT�P?i�S.L�I

S.QHN�I�XHJ�i�S
LMI�I�X]S
I « ��� K\J"`�Su}OJ"PbS|E^JMP�X�I�XHS
IbVWJ"LMC*E^JMP I�COC�N%T�P\I�C*K\I�J"N�I�X]S
I�T�EAFH`�T�J"PdI�X]SuI « ���
X]S.P^S.Q J�!�J"L�I�C*Q I�XHJ$E^S
I�K\Tz}�P�C*`z�*J"K\P^I�XHJ"EAP�JM`��*JMP v x J$¡?T�`�`DL"C*EAE^JMQRIeC*QºI�XHT�PeC*VHP\J"Kn�.SuI�T�C.QºT�Q
P�G%VHP�JM�[G%J"QRIdP�JMLMI�T�C*QHP v

(*)b(')b( cd7:18;,7^ef;,4g6
� XHJ^EbGH`�I�T�U*K\C*GHF�K�S
NHTgS
I�T�C*Q=JM�fG]S
I�T�C*QHP S.K�JAP�C.`��*JMN��[TgS6I�XHJAF]S.KnI�T�S.`8I�JME^FWJ"K�S
I�GHK\J^EAJMI�XHC[N s /utwv6«
`�T�QHJaS
K�LMC*QRI�T�Q[G%C*GHP�h]Q%T�I�J�J"`�J"EAJ"QRI(K\J"FHK\J"P\J"QRI&S
I�T�C*Q=VHS.P�JMN�C*Q�I�K�TgS
QHU*GH`�S.K?J"`�JME^JMQRI�P�T�P�G%P�J"N�ijC.K�I�X%J
�\NHTz�Rc�U*K�S.N ¢ C*FWJ"K�S
I�C.K6s 7 � < 7 t�v m�Q / � I�XHT�PbEAJaS.QHPbI�X]S
Ib¡ªJ6X]Sa�*JlS�QHT�QHJ¤FWC*T�QRI�P\I�JMQHL"T�`D¡?XHT�`�J¤T�Q�*� I�XHJ�P\I�J"QHLMT�`1T�P�I�¡ªJ"QRI�Z�P\JM�.J"Q v m�QRI�JMU*K�SuI�T�Q%UAI�XHJ��nNHT��Rc�U.K�S.N ¢ C��*JMK�I�XHJ��.C*`�G%E^J�C.iyI�XHJ�$.c¶I�Xl "C.QHJ
Z[T�JM`�NHP

) $*c�I�X$ "C.QHJ V ADC V <
��
 � A �	� [8[ 0&% H � K G(' )+*�G s �	� ' )+*�G � �	�

' )
t � K G(' ) s �	� ' ) � �	�

' )6FHG t k /Ov,! q
�.- - ' )+*�/

s �	�
' )+*�/

� �	�
' )
t � - - ' ) s �	� ' ) � �	�

' )6F0/
t�.- G(' )+*�/ *�G s �	� ' )+*�/ *�G � �	�

' )
t � - G(' ) s �	� ' ) � �	�

' )6F0/ FHG t� -21 G(' )�*�G s �	� ' )6F0/ *�G � �	�
' )
t � -21 G(' )+*�/

s �	�
' )
� �	�

' )+*�/ FHG t43

� XHJ$I�JMK�EAP^T�Q JM�fG]S
I�T�C*Q k /Ov5! qbK�JMFHK�JMP�J"QRI�J"T�U.XfIe�]G[}%JMP 	�ijC.GHKYijC*KbI�XHJ$i�S.LMJl�]G[}%JMP=kjFHK�C*FWC*KnI�T�C.Q]S.`
I�CJK G S.QHN6- - q�S
QHN�ijC*GHK�ijC.K I�X%J¤�]GO}OJ"PAS
IbI�XHJ¤LMC*K�QHJMK�PlkjFHK�C*FWC*KnI�T�C.Q]S.`_I�C7- G S.QHN6-21 G q v�� XHJMP�J`gSuI�I�JMK¤�]GO}OJ"P|U*C�I�C  "J"K\C T�Q©I�XHJ�`�T�EAT�I^C.iYS
Q C*KnI�XHC*U.C*Q]S.`(EAJ"P\X v m�Q S.NHNHTzI�T�C*Q � I�XHJ�P�FWJ"LMI�K�GHE�	� � T�PYJ��.S
`�G]S
I�J"NºS
IYI�X%JlQ%JM¡ I�T�EAJ¤P\I�J"F v �OC*`z�OT�QHU=I�XHJ$K�S.NHTgSuI�T�C.Q�J"�fG]S
I�T�C*Q%PAC.Q S.Q « ��� EAJ"P\X
¡?XHT�L&X T�PA`�C*U.T�LaS
`�`�Z�K�JMLMI�S.QHU*GH`�S.KeVHG%I�QHC*QHC*KnI�XHC.U*C*Q]S.`?T�Q I�J"K�EAP�F%XfZ[P\T�LaS
`�P\F]S.L"JlZ[T�J"`�NHP^S�E^S
I�K\Tz}
¡?XHT�L&X�XHS.PdS¤P�T�E^F%`�J�PnI�K\T�FWJ"N=P\I�K�GHL�I�GHK\J v m�Q�orT�U*G%K�J"P < S.QHN /O� ¡ªJYP�X%C�¡ I�X%JYU*J"QHJMK�T�L�ijC*K�E½C.i_I�X%J
E^S
I�K\Tz}�U*J"QHJMK�S
I�J"N�VRZ�I�XHJYK�S.NHT�S
I�T�C*Q�J"�fG]SuI�T�C.Q�C.Q�S
Q « ��� E^JMP�X�S.QHN=I�XHJeL"C*K\K�J"P\F�C.QHNHT�Q%Ul MC*Q]S.`
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L"C.GHFH`�T�QHU*P�C.iyJ"�fG]SuI�T�C.Q�k /Ov,! qDU*J"QHJMK�S
I�J"N|VfZ�I�XHJdh]QHTzI�J�J"`�J"EAJ"QRI?K�JMFHK�JMP�JMQfI�S
I�T�C*Q�C
iyI�XHJ|�\NHT��Rc¶U*K�S.N ¢
C*FWJ"K�S
I�C*K v or`�G[}�LMC*QHP\J"K\�
S
I�T�C*Q=T�E^F%`�T�JMP�I�X]S
I�I�XHJbE^S
I�K�Tz}|T�P�P\Z[EAE^J�I�K\T�L v m�Q�S
NHNHT�I�T�C*Q � I�XHJbE^S
I�K\Tz}
T�PAS.`�P�C�F�C.P�T�I�T��.JlN%JMh]QHTzI�J v jDJ"P\T�NHJMP^LMC*QRI&S.T�QHT�QHU�T�Q%L"C*EAT�QHU�S
QHN C*GOI�U*C*T�QHU=�]GO}ºT�QOijC*K�E^S
I�T�C*Q � I�X%J
E^S.T�Q�N%TgS.U*C.Q]S.`,L"C*QRI&S
T�QHPdT�Q%ijC*K�E^S
I�T�C*QlK�JMURS.K�N%T�QHU¤`�COL"S.`rLMC*GHFH`�T�QHU�FHXRZOP\T�LMP S
QHN�I�XHJYC.`�N�I�T�E^J P\I�J"F
K�S
NHTgS
I�T�C*QlP�FWJ"L�I�K\GHE v�� XHJ"P\JbI�JMK�EAP(S.K\JbC*K�N%J"K < ��� k�b®\q v BDC.GHFH`�T�QHU*P?I�C¤Q%J"T�U.X[VWC*K\T�QHU^ "C*QHJMPdS.K\J
K�JMFHK�JMP�JMQfI�J"N�T�QlI�XHJbE^S
I�K�Tz}lVRZlI�XHJ�C�!Wc¶NHTgS
U*C*Q]S.`�I�J"K\E^P�S.QHN�LMC*E^J�ijK�C*E T�QHL"C*EAT�Q%U�S.Q%N�C*G%I�U*C*T�Q%U
�]GO}OJMP v8� XHJMP�JpI�J"K�EAPyS.K�JªC*K�NHJMK � kwb®\q v o]C*K,S.QbC*KnI�XHC*U.C*Q]S.`fEAJ"P�X � I�X%JDE^S
I�K\Tz}�PnI�K�G%LMI�G%K�JpP\T�EAFH`�Tzh]J"P
L"C.QHP�T�NHJ"K�S.VH`�Z�¡?T�I�X�I�XHJ6E^S
I�K�Tz}�LMC*QHP�T�P\I�T�QHU�C
i�Q%C*QH "JMK�C�J"QRI�K�T�JMPYC*Q�I�X%J6E�S.T�Q�NHT�S.U*C*QHS.` � N%T�K�JMLMI�`�Z
S.VWC��*J�S.QHN�V�JM`�C�¡¸I�XHJ(E^S.T�Q�NHT�S.U*C*Q]S
`�S.Q%N6QHC*QH MJ"K�CYJMQRI�K�T�J"PpC.QHJ(P\I�K�T�NHJ(`�JMQHU.I�X6Sa¡pSaZ6S
`�P�C ijC*K�EAT�QHU
NHT�S.U*C*Q]S
`�P v�� QHL"J¤I�XHJ¤EAJ"P�X³VWJ"LMC*EAJ"PbQHC.QHC*K\I�XHC*U*C.Q]S.` � QHC*QH MJ"K�C=JMQRI�K�T�J"PYPnI&S.KnIYS.FHFWJaS
K�T�Q%U=S.VWC��.J
S.QHN�V�JM`�C�¡ I�XHJ NHTgS
U*C*Q]S.`�P�I�X]S
I�S.K\J�C*QHJ P\I�K�T�N%J�`�JMQHU.I�X�Sa¡pSaZ|ijK�C*E I�XHJ�E^S.T�Q|NHTgS
U*C*Q]S.` v ��G%QHQHT�Q%U
FHGHK\J�K�S.N%TgS
I�T�C*Q FHK�C*V%`�J"EAP8T�E^FH`�T�JMP,ijC*KyC*GHK:LMCONHJpS�h%}OJ"NAE^JMP�X v ��C�¡DJ��*J"K � K\GHQHQHT�QHUdXRZ[NHK�C[N%Z[Q]S.EAT�LMP
T�EAFH`�T�J"P « ��� S.QHN�I�XHJ�P\GHVHP\J"�fGHJ"QRI^K�JM`gSu}%S
I�T�C*Q�C.i?NHT�PnI�C*KnI�JMN� "C*Q%J"P v�� XHT�P�T�E^FH`�T�JMP�ijC.K�K�S
NHTgS
I�T�C*Q
I�XHS
IrI�XHJpL"C.K�QHJMK8L"C*G%FH`�T�QHU*Py¡?X%T�L&XeS.FHFWJaS
K8S.VWC��*J?S.QHN�V�JM`�C�¡�I�XHJpN%TgS.U*C.Q]S.`�P�I�X]S
I_S.F%F�J"S.KrC*Q%JpP\I�K�T�N%J
`�JMQHU.I�X|Sa¡DSaZ6ijK�C*E I�XHJ�E^S.T�Q6NHT�S.U*C*QHS.` � LaS.QlVWJ�K\J"`�S
I�Tz�*J"`zZ�P\E�S
`�`�LMC*E^FHS.K�JMN$I�CeNHTgS.U.C*Q]S.`�JMQRI�K�T�J"P v
� XHJ�J"�fG]S
I�T�C*QHP k /Ov �Rq���k /Ov � qpS.K�J�P�C.`��*JMN�T�E^FH`�T�LMT�I�`zZb¡?T�I�XlI�XHJ�GHQHNHJMK�PnI&S.QHN%T�QHUAI�X]S
I?I�XHJ�C*F]S.LMT�I�Z �

L"C.QHNHGHL�I�T�C.Q�LMCOJ�´^LMT�JMQfI�P � XHJaS
I�L"S.F]S.LMT�I�Z � S.Q%N�JM`�J"L�I�K\C*QOc�T�C*Q�L"C*G%FH`�T�QHU$S.K�JeJ��.S
`�G]S
I�J"N�S
I�I�XHJePnI&S.KnI
C.i�I�XHJ�K�S.N%TgS
I�T�C*QeP\I�J"F�S.QHN�X%J"QHLMJ�L"C.QfI�S.T�QAC*QH`zZYGHFWN]S
I�J"N�T�Q%ijC*K\E�S
I�T�C*QYLMC*EAT�QHUdijK�C.E I�XHJ�XRZ[NHK�C[N%ZRc
Q]S.EAT�LMP�PnI�JMF v m�Q=S.NHN%T�I�T�C*Q � I�XHJ · `gS.QHL&�$ijGHQHL�I�T�C*Q�T�P�`�T�QHJaS
K�T� MJ"N�S.V�C.G%I�I�XHJbC*`�N|I�T�E^J�P\I�S.EAF��
S.`�GHJ
ijC*K?I�XHJ J"`�J"LMI�K�C*Q|I�J"EAFWJ"K�SuI�GHK\J v?� XHJ�ijGH`�`1P�JMI�C.i:LMC*GHFH`�J"N�K�S.NHTgSuI�T�C.Q � J"`�J"LMI�K�C*Q � S.Q%N�T�C*Q|J"�fG]S
I�T�C*Q%P
S.K\J C*FWJ"K�S
I�C.K�P\FH`�TzI?ijK�C*E J"S.L&X�C.I�XHJ"K�S.QHNlI�XHJMK�JMijC.K�J�P�C*`z�*J"N�T�QlP�JM�.J"K�S.`yPnI�JMFHP v?� XHJMP�JYS.K\J C.G%I�`�T�QHJMN
S.P�ijC*`�`�C�¡?P 	

< v �OC.`��*J�I�XHJ�K�S.N%TgS
I�T�C*QANHT !�GHP\T�C*Q � <�� ��C.i�I�XHJ(J"`�J"L�I�K�C.QOc�T�C*Q^LMC*GHFH`�T�QHU � S.Q%N6S.`�`�C.i�I�XHJ(K�S.NHT�S
I�T�C*QOc
JM`�J"L�I�K\C*Q$L"C*GHF%`�T�Q%U v

/Ov �OC.`��*J�S.Q%C.I�XHJMK <�� �YC.i,I�XHJ�JM`�J"L�I�K\C*QOc�T�C*Q6L"C.GHFH`�T�QHU v
� v �OC.`��*JdI�XHJ�J"`�JMLMI�K�C*Q$L"C.QHNHGHL�I�T�C.Q�S.Q%N$I�XHJ�K�JME�S.T�QHT�Q%U <�� �bC.irJ"`�JMLMI�K�C*QOc¶T�C*Q6LMC*GHFH`�T�QHU v
� v �OC.`��*JdI�XHJ�T�C*Q6LMC*QHNHGHL�I�T�C*Q v

(*)b(')�� �W;,9
	�� e	���� 4g6 ef354��=>
� XHJ(PnI&S.V%T�`�TzI�ZeC.i�I�X%J�XRZ[NHK�C[N%Z[Q]S.EAT�LMPpNHJ"E^S.QHN%P�SYBDC*GHK�S.QRI�L"C.QHNHT�I�T�C*QAV]S.P\J"N$C*Q�I�XHJ(P\C*GHQHN6P\F�JMJ"N
S.QHN= MC*QHJYP\T� "J v « L"LMGHK�S.L�Z=C*Q�I�XHJbC.I�XHJ"KdX]S
QHN=K�JMP\I�K\T�L�I�P(I�X%J�I�T�E^J P\I�JMF=ijC*K�I�X%JYK�S.NHT�S
I�T�C*Q v �[T�QHLMJ
I�X%J�K�S
NHTgS
I�T�C*Q�P\C*`��.J"K�PnI�JMF T�PAP�FH`�T�IeijK�C*E I�XHJ�XRZ[NHK\CON%Z[Q]S
E^T�L�P�C.`�G%I�T�C*Q P\I�J"F � I�XHJ�P\C*`�G%I�T�C*Q�I�C�S
L"C.GHFH`�JMN������ FHK\C*VH`�JME T�P?C*Q%`�Z�hHK�P\I�C*K\NHJ"K�S.LML"GHK�S
I�J�T�Q$I�T�E^J v m�Q�S
NHNHT�I�T�C*Q � I�XHJ · `gS
QHL&��ijGHQHL�I�T�C*Q
T�P�`�T�QHJ"S.K�T� "JMN$S.V�C.G%I?I�XHJ�C*`�N6J"`�JMLMI�K�C*Q$I�JME^FWJ"K�S
I�GHK\J � I�XHJd�.S
K�T�C.GHP�L"C*G%FH`�T�QHU*P�VWJMI�¡ªJ"J"Q|I�XHJ�FHXHC
I�C*Q �
J"`�J"L�I�K�C.Q � S.Q%N�T�C.Q�h]JM`�NHP S.K\J^C*FWJ"K�S
I�C.K�P\FH`�TzI � S.QHN��[GHS.QRI�T�I�T�JMP P\GHL&X³S.P�I�XHJAP�FWJ"LMT�h]L^XHJaS
I GHP\J�C*`�N
I�T�E^J�P\I&S
E^F6�
S.`�G%J"P?S.`�`�`�J"S.NHT�QHUbI�CeT�QHS.L"LMGHK�S.LMT�JMP�T�i1I�XHJdI�T�EAJ�P\I�J"F|T�PDI�COCe`gS
K�U*J v o]C*KDI�X%J"P�J�K�J"S.P�C.QHP
I�X%J�L"C[NHJ�K�J"PnI�K\T�LMI�PªI�XHJ�ijK�S.LMI�T�C*Q]S
`WL&XHS.QHU*J�T�Q^I�XHJ�K�S.NHT�S
I�T�C*QAI�J"EAF�JMK�S
I�GHK�J�T�Q�S.QRZAU*T��.J"Q¤ MC*QHJ�I�CbVWJ
`�JMP�PDI�X]S.Q / ��� v jªZ^K�GHQHQ%T�QHUYS
Q]S.`�ZfI�T�L�I�JMP\I�FHK\C*VH`�J"EAP � ¡DJdX]Sa�.J�ijC*GHQHN^I�X]S
IªI�XHT�PDK\J"P\I�K�T�LMI�T�C*Q^Z[T�J"`�N%P
K�J"S.P�C.Q]S.VH`�J�S.LML"GHK�S.LMZ v:� XHJ�P\FH`�TzI�I�T�QHU�C.i�I�XHJ�XfZ[NHK\CONOZOQHS.E^T�L�S
QHN�K�S.NHTgSuI�T�C.QAPnI�JMFHPpS.`�P�C�E^J"S.QHP_I�X]SuI
T�I�T�P�T�E^FWC*KnI&S.QRI8I�C `�T�EAT�IrI�XHJ�T�EAF]S.LMI_C
i1S�FHS.K\I�T�L"G%`gS.K:FHXRZ[P�T�L"PªF]S.L&�uS.U*J�C*Q^S.QRZeC.I�XHJMKªFHS.L&�uS.U*J v o]C*K
I�X%T�P�K�J"S.P�C.Ql¡ªJ�T�QRI�K\CONHG%L"J�SY`�T�E^TzIDC*Q$I�X%JdK�S.NHT�S
I�T�C*Q6S.LML"JM`�J"K�S
I�T�C*Q v ��S.NHT�S
I�T�C*Q6S.LML"J"`�J"K�S
I�T�C*Q$S.K�T�P�JMP
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orT�U*GHK�J < 	���JMQHJ"K\T�LdE^S
I�K\Tz}�QHC*QH MJ"K�CAF]S
I\I�JMK�Q
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orT�U*G%K�J / 	��dJ"QHJMK�T�Ld "C*Q]S
`�L"C*GHF%`�T�Q%U*P
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NHGHJ?I�C�I�X%J?I�K�S.Q%P\ijJ"K�C.i�E^C*EAJ"QRI�GHE ijK�C.E¬I�X%J�FHX%C.I�C*Q%P�I�C�I�XHJ��]GHT�Ne¡?XHT�L&X�T�QYI�GHK�Q^T�QHNHG%L"J"PªSdijC*K�LMJ
C*K�S.L"LMJ"`�J"K�SuI�T�C.Q|C*QlI�XHJ��]GHT�N v m�Q�N%T !�GHP�T�C*Q � I�XHT�P�S
L"L"JM`�JMK�S
I�T�C*QlT�P?J"P\P�JMQfI�TgS.`�`�Z 
\GHPnI�I�XHJ�U.K�S.NHT�J"QRI�C.i
I�X%J�K�S.NHT�S
I�T�C*Q¤FHK\J"P�P\GHK�J v ��J"QHLMJ�I�XHJdI�T�EAJ(PnI�J"F

b® �
� §
K�S
NHTgS
I�T�C*Q6F%K�J"P\P�GHK\J��  "C*QHJ�P�T� "J

NHJ�h]QHJ"P�SbL"S.GHP�S
`�T�I�Z^L"C.QHNHT�I�T�C*Q^¡?XHJ"K\J"VRZ6I�XHJdP\T�U*QHS.`�FHK\CON%GHL"JMNlVRZ¤I�XHJdK�S
NHTgS
I�T�C*Q^FHK�JMP�P\GHK�J�S.LML"J"`�J"K{c
S
I�T�QHUbI�XHJd�]GHT�N$L"S.QHQHC.I�J�}%LMJ"JMN=S.Q$J�!�J"L�I�T��.J P\C*GHQHNlP�FWJ"JMN�U*Tz�*JMQ|VRZ�� K�S.NHT�S
I�T�C*Q6FHK\J"P�P\GHK�J� v
« IpI�X%T�P�F�C*T�QRID¡ªJ(X]Sa�*J(P\JM�.J"K�S
`�I�T�E^J�P�L"S.`�J�K�J"PnI�K\T�LMI�T�C*Q%PªU*C��.J"K�Q%T�QHUbI�XHJ(S.LML"GHK�S.LMZ�S.QHN6PnI&S.V%T�`�TzI�Z

C.i,I�XHJ�LMCONHJ v_« P�T�Q%U*`�J(I�T�EAJ(P\I�J"FlU*C��*J"K\QHP�V�C.I�X6I�XHJ�K�S
NHTgS
I�T�C*Q¤S.QHNlXfZ[NHK\CONOZOQHS.E^T�LdF]S.L&�uS.U*JMP�S
QHN
T�I�JM�.C*`��.J"PYN%Z[Q]S.EAT�L"S.`�`zZ�ijK�C.E P\C*E^J^T�QHTzI�T�S.`8�
S.`�GHJ v�� XHJ6L&XHC.T�L"J�C.i�I�XHJ�T�QHTzI�TgS
`8�.S
`�GHJ^T�P�F%K�C*VH`�J"E
NHJMF�JMQHNHJ"QRI�S.Q%N¤NHJ"FWJ"Q%NHPpC*Q�I�XHJ(E^S
I�JMK�T�S.`]FHK�C.F�JMK\I�T�J"PDS.QHN¤U*JMC*EAJMI�KnZeC.i�I�X%J�P\Z[PnI�J"E»GHQHNHJMKpP\I�GHN%Z v
« U.J"QHJMK�S.`�K�GH`�J^C
ipI�XfGHEbV�T�P�I�X]S
I ijC*K�FHK�C*V%`�J"EAP�T�QR�*C*`z�[T�QHUlC*F%I�T�LaS
`�`�Z�I�XHT�L&��E^S
I�J"K�T�S.`�P�S
Q�T�QHTzI�T�S.`
I�T�E^J�P\I�JMFºC
i(b® H <�� F N�� P�JMLl¡ªC*K��fPe¡DJM`�` � ¡?X%T�`�J^ijC*KYC*F%I�T�LaS
`�`�Z�I�XHT�Q�E^S
I�JMK�TgS
`�PbS
QºT�QHT�I�TgS.`:I�T�E^JP\I�J"F=C.iªb® H <�� F
	 � P�J"LYT�P�QHJMJ"NHJMN v�« FWC*T�QRI�¡DC*KnI�X=EAJ"QRI�T�C*QHT�QHU�T�P�I�XHS
I�I�XHJY�����¹L"C[NHJbG%P�J"N�T�QI�X%T�P�FHS.F�JMK(T�P�F�C.P\I�N%T�LMI�T��.J � T�Q�I�X%JbP�JMQHP�JbI�X]S
IdTzi_S.QRZ�C.QHJbC.i�S�P\J"K\T�J"PdC
i:I�T�EAJ�P\I�JMF=K�JMP\I�K\T�L�I�T�C.QHP�T�P
�[T�C*`�S
I�JMN�I�XHJ¤LMCONHJ^C*QH`zZ�NHJ"LMK�JaS
P�J"PbI�XHJ^I�T�EAJeP\I�JMF³C*Q�I�XHJ^ijC*`�`�C�¡?T�Q%UlL�Z[L"`�J�S.QHN�Q%C.I�I�XHJ�LMGHK�K\J"QRI
LMZ[LM`�J v BDC.QHP�JM�[G%J"QRI�`zZ � T�i1S
QfZ�U*T��.J"Q¤I�T�EAJ�PnI�J"F$P�S
I�T�P\h]JMPDI�XHJ�L"C*QRI�K\C*`�PD`�T�PnI�JMN � I�XHJ"Q¤I�XHJ�I�T�EAJ�P\I�J"F6T�P
S.`�`�C�¡DJMNYI�C�T�QHLMK�J"S.P�J�VRZeS�i�S
LMI�C.K:C.i < v / T�QYI�X%J�Q%J�}[IDL�Z[L"`�J v m¶i�X%C�¡ªJM�.J"K � I�X%J?I�T�EAJ�P\I�J"F^�[T�C*`gS
I�J"P:S
QfZ
C.i_I�X%JbK�JMP\I�K\T�L�I�T�C.QHPek�T v JYBDC*GHK�S
QfI � 5� N ¥ � N�� 3 /�� C*K(K�S
NHTgS
I�T�C*Q�S.L"LMJ"`�J"K�SuI�T�C.Q�q?I�XHJYL"C[NHJbC*FWJ"K�S
I�JMP
C*Q6I�X%J�Q%J�}[I�L�Z[L"`�J�S
I�SYI�T�E^J�P\I�JMF|N%T�LMI�S
I�JMN|VRZ¤I�XHJ�`gS.K\U*J"PnI?C.i,I�XHJdI�X%K�J"J�LMC*QRI�K�C.`�P v
� XHJYI�T�E^JbPnI�JMF�LMC*QRI�K\C*` � S.P(¡ªJY¡?T�`�`yP\J"JeX]S.P�S¤VWJaS.K\T�QHU6C*Q=I�XHJYJM´AL"T�J"QHL�Z�S
I(¡?XHT�L&X�S¤FHS.K\I�T�L�c

GH`�S.KbP�C.`��*JMKeLaS.Q�T�QR�.J"K\IeI�XHJ6E�SuI�K�T } v ��JMQHL"J � I�XHJ"K\J6T�PeS.Q�T�QRI�T�E^S
I�J^L"C*QHQ%J"LMI�T�C*Q�VWJMI�¡ªJ"JMQ P�C*`z�*JMK
L"C.Qf�.J"K\U*J"QHLMJ�K�S
I�JMP�S
QHN|J��*C*`z�[T�QHUYI�T�E^J�P\I�JMFHP?�.S
`�GHJMP v
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� XHJ�hHK�P\I¤FHK�JML"C*QHN%T�I�T�C*QHJMN T�I�JMK�S
I�T��.J|EAJMI�XHCONº¡DJ=LMC*QHP�T�NHJ"K^T�P�I�XHJ�N%TgS.U*C.Q]S.`�`zZ³P�L"S.`�JMN L"C*Q�
\GHURS
I�J
U*K�S.NHT�JMQRI�EAJMI�XHCON kw��HB���q v jªZ�I�XHT�P�¡DJ�E^J"S.Q�I�XHJ�FHK\J"LMC*QHNHTzI�T�C.QHJ"K�ijC*K�I�XHJ^L"C*Q�
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E^S�Z QHCº`�C*QHU*JMK6V�J�I�K\GHJ � S.QHN©`�T��
J"`zZ P�T�U*Q]S.`�P$S FWC[C*K$S.FHFHK\Ca}%T�E�SuI�T�C.Q I�C�I�XHJ�C*K�T�U*T�QHS.`�E^S
I�K�Tz} v
m�QºI�XHJ$I�J"PnI�T�QHU�N%J"P�LMK�T�V�JMN VWJ"`�C�¡ � ¡ªJlGHP�JlI�XHJlmnB � S.`�U*C*K�TzI�XHE S.PAS�FHK\J"LMC*QHNHTzI�T�C.QHJ"KeT�Q S · B��
k · K\J"L"C.QHNHT�I�T�C*Q%J"N|BDC*Q�
\GHU*S
I�J �dK�S.NHT�J"QRI�qD`�T�QHJ"S.KpTzI�J"K�S
I�T�C*Q v

�*)b(')�� � 3 1 	 3 ;=6�� � ef357^e	��g; 	 >
x XHJMQ G%P�T�Q%U�T�QHL"C.E^FH`�JMI�J^i�S.L�I�C*K\T� aSuI�T�C.Q�I�JML&XHQHT��[G%J"PeI�C=U*JMQHJ"K�S
I�J6FHK\J"LMC*QHNHTzI�T�C.QHJ"K\P � I�XHJ6C.K�NHJMK�T�Q%U
C.i�I�XHJeK\C�¡?P�S.Q%N�LMC*`�GHEAQHPdC.i�I�X%JAE^S
I�K�Tz}�LaS
Q�XHS��.J�S6NHK�S.E^S
I�T�LbJ�!�J"L�I�C*Q=I�XHJAS.E^C.GHQRI�C.iªhH`�`zc¶T�Q
I�XHS
IbC[L"LMGHK�P v o]C*K NHT�K\J"L�IbP�C.`��*JMK�P � P\C*EAJ��*JMK�P�T�C*Q³C.i�I�XHJ¤EAT�QHT�EbGHE NHJMU*K�JMJ$S.`�U.C*K�TzI�XHE T�PYS�U*C[C[N
U*JMQHJ"K\T�L�L&XHC*T�LMJ�ijC*KªS K\J"C*K\NHJ"K\T�QHU P\I�K�S
I�J"U.Z^S.PªT�I�FHK�C[NHGHLMJ"PDI�XHJ�`�JaS
P\IDS.E^C.GHQRIDC.i�h]`�` c�T�Q v ��C�¡ªJM�.J"K � S
K�JMC*K�N%J"K�T�QHUYP\I�K�S
I�J"U.Z^I�X]SuI�U*J"Q%J"K�SuI�J"PpI�XHJ(EAC*P\IpJ�!�J"LMI�T��.JdFHK�JML"C*QHN%T�I�T�C*QHJMKpV]S.P\J"N$C*Q$S.Q6T�QHL"C*EAFH`�JMI�J
i�S.L�I�C*K\T� aSuI�T�C.Q�I�Z[FHT�L"S.`�`zZ�T�PbQHC
IbI�XHJ6C.QHJ�¡?T�I�X�I�XHJ6`�JaS.PnIbh]`�`zc�T�Q v �OC.E^J^P\I�K�S
I�JMU.Z�VHS.P�JMNºC*Q³EAT�Q%Tzc
EAT� "T�QHU�I�XHJ�V]S.QHN%¡?T�N%I�X � P�GHL&X�S.P�I�XHJ�K\JM�*JMK�P\JbBDG%I�XHT�`�`zc � L hdJ"JYkw��B � qpK\J"C*K\NHJ"K\T�QHUeP\I�K�S
I�J"U.Z � C.i I�JMQ
U*JMQHJ"K�S
I�JMP�E^C*K\J�J"!�JMLMI�Tz�*JdFHK\J"LMC*QHNHTzI�T�C.QHJ"K\P v:� XHT�PDi�S.LMIDT�PpQ%C.ID¡ªJ"`�`�GHQHN%J"K�PnI�C[CON � S.QHN6X]S
PpV�JMJ"Q6I�X%J
P�G%V 
\J"L�I�C.iyEbGHL&XlK�JMP�J"S.K�L&X�s <�� t�v:x J�G%P�JdI�XHJ���B � K�JMC*K�NHJMK�T�QHUAS.`�U*C.K�T�I�XHE¼T�QlS.`�`�C.i,I�XHJ�FHK\C*VH`�JME^P
L"C.QHP�T�NHJ"K\J"NlV�JM`�C�¡ � S.P?T�I�T�P�L"K\GHL"T�S.`�ijC*K�U*C[CON6FWJ"KnijC*K�E^S.QHLMJdC*Q$I�XHJ�`gS
K�U*JMKDI�JMP\I�FHK�C.VH`�JME^P v

�Z� � � �����:#3� �-# � ! ���������:! 	���� .����2%
�����U#(�$# �������:!
� GH`zI�T�U*K�T�N�EAJMI�X%CONHP:L"S.QeV�Jp�.J"KnZYJM´AL"T�J"QRI_P�C.`��*JMK�P:ijC*KrI�XHJ�`�T�QHJaS
KrP\Z[PnI�J"EAP�S.K�T�P�T�QHU�ijK�C.E NHT�P�L"K\JMI�T� "JMN
J"`�`�T�F%I�T�L|F]S
K\I�T�S.`�NHT !�J"K\J"QRI�T�S.`�JM�[GHS
I�T�C*QHP v¹� GH`zI�T�U.K�T�N�i£PAL&XHT�J�ibS
N%�
S.QRI&S.U*J=T�P�I�XHS
I6T�I¤T�P6S�P\LaS.`�S.VH`�J
S.`�U*C*K�TzI�XHE T�Q�I�X]S
I � ¡?XHJ"Q�FHK\C*F�JMK�`zZ�NHJMP�T�U.QHJ"N � I�XHJYP�C*`z�*JMK
i�P�LMC*QR�*JMK�U*JMQHL"J^K�S
I�JYT�P(T�QHNHJ"FWJ"Q%NHJ"QRI�C.i
I�X%JAP\T� MJ^C.i�I�X%J^NHT�P�LMK�JMI�T� MJ"N�P\Z[P\I�J"E v �[I�S.QHN]S.K\N�E�GH`�I�T�U*K\T�N�EAJMI�XHCON%P�LMC*EbVHT�QHJYP�T�E^F%`�JYK�JM`gSu}%S
I�T�C*Q
kj¡?X%T�L&X��fGHT�L&�f`�Z�K�JMNHGHLMJ"P8XHT�U*XOc�ijK�J"�fGHJMQHLMZ�JMK�K\C*KyLMC*EAF�C*Q%J"QRI�P�q�¡?TzI�X�J"K�K\C*K1L"C*K\K�JMLMI�T�C*Q ijK\C*E S?L"CRS
K�P�JMK
U*K\T�N�kj¡?XHT�L&XºL"S.QºS.L"LMGHK�S
I�J"`zZ³K�JMFHK�JMP�J"QRI�`�C�¡pc¶ijK\J"�fGHJ"Q%LMZ�J"K\K�C*KeLMC*E^FWC*QHJMQRI�P&q v o�C.KYC*GHKeFHK�C.VH`�JME �
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I�X%J�EbGH`zI�T�U*K�T�N�P\C*`��.J"KbE�GHP\I�V�J�S.VH`�JeI�C�JM´AL"T�J"QRI�`zZ�N%JaS.`_¡?T�I�X³S.QHT�P�C.I�K�C*FHT�J"P S.QHN�¡?T�NHJ"`zZ��.S
K�TgS
VH`�J
L"C[JM´ALMT�J"QRI�P v(� XHJ�P�J"EATzc¶L"CRS
K�P�JMQHT�Q%U¤S.`�U*C*K�TzI�XHE GHP�JMN=T�P�VHS.P�JMN=C*Q�I�X%J ¡ªC*K��lVRZ �OL&XHS !�JMKes <�� t k�P�JMJ
S.`�P�CAs !ut S.Q%N�s < !ut q � S
QHNb¡DJ�¡?T�`�`[VHK�T�JM�HZ�NHT�P\L"GHP\P_I�XHT�PrF]S.K\I�T�LMGH`gS.KyEbGH`zI�T�U.K�T�N�S.`�U.C*K�TzI�XHE v�x JpijC[L"G%P:C*Q
I�X%J / ��S.`�U.C*K�TzI�XHE k�LMC*E^EAJ"QRI�T�QHU�C*QAI�XHJ��*�¸J�}[I�JMQHP�T�C*Q�qªS
QHN^C.Q^I�X%C*P�J?ijJaS
I�GHK�JMP�I�X]S
IªNHT !�J"K\J"QRI�T�S
I�J
T�I�ijK�C*E P\I�S.QHN]S.K\N�E�GH`�I�T�U*K\T�N E^J�I�XHC[NHP v o]C*K¤EAC*K�J=U*JMQHJ"K�S.`(EbG%`�I�T�U*K�T�N K\JMijJ"K\J"QHLMJ"P � P�JMJ s � tw� s�� t��
s �
t�� s < �utwv o�C.KDL"G%K�K�JMQRI�T�Q%ijC.K�E^S
I�T�C*Q^C.Q�I�XHJ�EbGH`�I�T�U*K\T�Neh]J"`�N � T�QHLM`�GHNHT�QHUbS
Q¤J�}[I�JMQHP�Tz�*J�VHT�VH`�T�C*U*K�S
FHXRZ �
S�K�JMF�C.P�T�I�C*K\Z�C.i?F]S
F�JMK�PeS.QHN³LMCON%J"P � S.QHN³LMGHK�K\J"QRIeJM�.J"QRI�P � S.LML"JMP�PYI�XHJ x C*K\`�N x T�NHJ x J"V�P�JMK\�.J"K
� � ��J�I�SuI?XfI\I�F 	 � � L"S.P�FWJ"K v LMP v ZRS.`�J v J"NHG � E^U.QHJMI � ¡�¡�¡ � EAU*QHJMI v XRI�E^` v
�*)��'),+ ������� > 	 9�;�� < 4-7$3 > 	 6L;,6 � 9	� � e5; �-3 ;,1
��JMI & 0 H _ V�J6I�X%J|U*Tz�*JMQº`�T�QHJ"S.KYP\Z[P\I�J"E I�C�P�C.`��*J � ¡?XHJMK�J$I�XHJlGHQH�fQHC�¡?Qq0µS
QHNºK\T�U*XRInc�X]S.Q%N
P�T�NHJ _ S.K\Jb�*JMLMI�C.K�P�NHJMhHQHJ"N�C*Q�S6`�C*U*T�LaS.`�`�Z$K\J"LMI�S.QHU*G%`gS.K(U.K�T�N v x Jb¡?T�`�`yGHP�JAS.Q 9 P�GHFWJ"K\P�L"K\T�F%IdI�CNHJMQHC.I�J��fG]S
QfI�T�I�T�J"PrNHJMh]Q%J"NeC*QbI�X%J�U*T��.J"QYU*K\T�N v,� XHJ�E^S
I�K\Tz}�& T�PyP\Z[EAE^J�I�K�T�L � FWC*P\T�I�Tz�*JªNHJMh]Q%T�I�J?S
QHN
L"C.QHQHJ"L�I�T�C*QHP?X]Sa�*J�I�XHJ�PnI&S.QHNHS.K�N �\QHJ"S.K�JMP\I\c¶QHJ"T�U*XfV�C.K ¢ � c¶F�C*T�QRI�P\I�J"QHLMT�`�ijC*K\E v8� X%J EbG%`�I�T�U*K�T�N¤S.`�U*C
c
K�TzI�XHE¼C.i��OL&X]S !�J"KpG%P�J"P?S L"C*EbV%T�Q]S
I�T�C*QAC.i�P\J"EATzc¶L"CRS.K\P�JMQHT�QHU � `�T�QHJ�c�K�JM`gSu}%S
I�T�C*Q � S.QHN¤C.F�JMK�S
I�C*Knc¶V]S.P�JMN
T�QRI�J"K�FWC*`�S
I�T�C*Q v1� XHJ�K\J"P\GH`�I�T�QHU�S.`�U*C*K�TzI�XHE T�P_J�´^LMT�JMQfIDS.QHN^K�C*V%GHP\I_¡?T�I�X^K\J"P\F�JMLMIDI�C�S
QHT�P\C.I�K\C*FHT�L?S
QHN
¡?T�N%J"`�Z^�
S.K�T�S.VH`�J�L"C[JM´AL"T�J"QRI�P�T�Q6I�X%J�E^S
I�K�Tz} & v
« P�I�XHJeU*K\T�N�T�Pd`�C*U*T�LaS.`�`�Z$K�JMLMI�S.QHU*GH`�S.K � I�XHJ"K\JAT�P�S$G%QHT��fGHJeT�Q%NHJ�}ºk � ² $[q�ijC*KdJ"S.L&X�FWC*T�QRI�C*Q�I�X%JU*K\T�N � S.QHN6I�X%J(U*K�T�N¤LaS
QlVWJ(U*Tz�*JMQ$S��\K�JMN � VH`�S.L&� ¢ `�T�Q%J�L"C.`�C*K\T�QHU vy« `�`�GHQ%�[Q%C�¡?Q%P�
Ok � ² $[q ² $^C[NHN� S.K\JL"C.QHP�T�NHJ"K\J"N��\K\J"N ¢ S.QHNA¡?T�`�`HV�J�GHP\J"N�ijC*K:I�XHJ�LMCRS.K\P�J�U*K�T�N vrx J�¡?T�`�`HGHP\J(S / 9 P\GHF�JMK�P\L"K�T�F%IDI�C N%J"QHC.I�J�fG]S.QRI�TzI�T�J"PdNHJ�h]QHJ"N�C*Q=I�X%JYL"CRS.K\P�JeU*K\T�N v�� XHT�PdT�PdLaS.`�`�JMN=P�J"EATzc¶L"CRS
K�P�JMQHT�Q%U�kwS.PdC.FHF�C.P�J"N�I�C¤ijG%`�`rC.K

P\I�S.QHN]S
K�NlL"CRS.K\P�JMQHT�QHURq?S
P?I�XHJ�L"CRS
K�P�J�U*K\T�N$T�P�C.QH`�Z6LMCRS.K\P�J"K?T�QlC.QHJ�C.iyI�XHJ�NHT�EAJ"Q%P�T�C.QHP v �?J"N � V%`gS.L&�
`�T�QHJAK�J"`�Su}%S
I�T�C*Q�T�QR�*C*`z�*J"PYG%F�N]SuI�T�Q%U�I�XHJ�P�C*`�G%I�T�C*Q�S
IbS.`�`�K�JMN³`�T�QHJ"P�I�C�P�S
I�T�P\i Z�I�XHJMT�K�JM�fG]S
I�T�C*QHP$k�S
I�K\T�NHT�S.U*C*QHS.`�P\C*`��.J(ijC*K�JaS
L&X|K\J"Nl`�T�Q%J�q�ijC*`�`�C�¡ªJ"N6VRZ$SYP�T�E^T�`gS.K�GHFWN]S
I�J(ijC.KpI�XHJ�VH`�S.L&��`�T�QHJMP v jDJMLaS.G%P�J
C.i�I�XHJ � c�FWC*T�QRI�P\I�J"QHLMT�` � I�XHJ"K\J�T�P�QHC NHJ"FWJ"QHN%J"QHLMJdV�J�I�¡DJMJ"Q$`�T�QHJ"P_C.i�I�XHJ�P�S.EAJ�LMC*`�C*KªS.QHNAI�XHJ�ZAL"C*GH`�N
VWJ�G%F�N]SuI�J"NlT�Q$F]S
K�S.`�`�J"` v
« Q¤T�E^FWC*KnI&S.QRI � G%QHT��fGHJ�ijJaS
I�GHK�J�C.i�I�X%J � � � S.`�U*C*K\T�I�X%E T�P_I�X%J�NHJ�h]QHT�I�T�C*QAC.i�I�XHJ�T�QRI�J"K\F�C.`gS
I�T�C*Q

C*FWJ"K�S
I�C*K ) ?° ? G%P�J"N¸I�C³I�K�S.QHPnijJ"KlS.Q¸J"K\K�C*K6LMC*K�K\J"L�I�T�C.Q¸ijK\C*E I�XHJ�L"CRS
K�P�J=I�C�I�XHJ�h]QHJ�U*K\T�N v � XHJ
NHJ�h]QHT�I�T�C*Q^T�P�E^C
I�T��
S
I�J"NAVRZAI�XHJ�K\J"`�S
I�T�C*QHP�X%T�FAV�J�I�¡DJMJ"Q$J"K\K�C*K�C*Q¤K\J"N6S.Q%N¤VH`gS
L&�Y`�T�Q%J"PªS
i I�JMKDS�V%`gS.L&�
`�T�QHJ(K\J"`gS�}HSuI�T�C.Q6P\¡ªJ"J"F vD� CAV%K�T�J��HZ6NHJMP�LMK�T�VWJdI�XHJ�S.F%FHK�CRS
L&X � `�J�I

&��
'
� FHG 0�� FHG � &�� ' �E0�� � &��

'
�
*�G 0�� *�G H _ � k�� v 7 q

VWJAI�XHJ�JM�[GHS
I�T�C*QHP ijC.K�I�XHJ + I�X `�T�Q%J v ��J"K�JU0���H~kp0:"
'
� ² � H < ² 3 3 3 ² ��� q�S.QHN�P�T�E^T�`gS.K\`�ZlijC*K 0���� G v« i I�J"K?K�JM`gSu}OT�QHUbI�XHT�P�`�T�QHJ � I�XHJ�J"K\K�C*K?JM�[GHS
I�T�C*Q$T�P

&��
'
� FHG = � FHG � &�� ' � = � � &��

'
�
*�G = � *�G H � ² k�� v � q

P�C
= � H � & FHG� ' � &�� ' � FHG = � FHG � & FHG� ' � &�� ' � *�G = � *�G 3 kw� v <�� q

« i I�J"K�VH`gS
L&�¤`�T�QHJ�K�J"`�Su}%S
I�T�C*Q6I�XHT�P?K�J"`�S
I�T�C*QHP\XHT�F6NHJMP�LMK�T�VWJ"P�XHC�¡ I�X%J JMK�K�C.K�S
I�VH`�S.L&�6`�T�QHJ"P�T�P?K�J"`�S
I�JMN
I�CeI�X%J JMK�K�C.K�SuI�K\J"N�k�L"C*S.K�P\J�q�`�T�Q%J"P��]TzI�U*T��.J"P?I�XHJ��\T�N%JaS.` ¢ T�QRI�JMK�FWC*`gS
I�T�C*Q¤ijC.K�EbGH`�S v ��C�¡ªJM�*JMK � GHP�T�QHU
J"�fG]SuI�T�C.Q�� v <�� `�JaS
NHP�I�C=Q%C*Q³P�F]S
K�P�J$T�QfI�J"K\F�C*`�S
I�T�C*Q�C*F�JMK�S
I�C*K�P v m�Q�I�XHJ � � �½S.`�U.C*K�TzI�XHE � P\F]S.K�P\J
S.FHF%K�Ca}OT�E^S
I�T�C*QHP�I�C$I�XHJ"P\JeT�NHJ"S.`8T�QRI�J"K�FWC*`�S
I�T�C*Q�C*FWJ"K�S
I�C*K\P�S.K�JeGHP\J"N ve� XHJAE^S
I�K\T�L"JMP5� & FHG� ' � &�� ' � FHG
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S.QHN � & FHG� ' � &�� ' � *�G S.K�JYS
FHFHK�Ca}OT�E^S
I�J"N�VRZ|NHTgS
U*C*Q]S.`1E^S
I�K\T�LMJ"P�¡?TzI�X�I�XHJ�P�S.EAJYS.LMI�T�C*Q|C*Q�LMC*QHP\I�S.QRI�*JMLMI�C*K�P v�� XHJ¤LMC*EAFHG%I&SuI�T�C.Q�C.i�I�XHJ"P\J¤T�QRI�J"K�FWC*`�S
I�T�C*Q�C*F�JMK�S
I�C*K�P�T�QR�.C*`��.J"PYS$I�K�T�NHTgS
U*C*Q]S.`rP�C*`z�*J^ijC.K
JaS
L&X|VH`�S.L&�¤U*K\T�N$`�T�QHJ v
x T�I�X�I�XHT�P�NHJ�h]QHT�I�T�C*Q=ijC*KdI�XHJeT�QRI�JMK�FWC*`gS
I�T�C*Q=C.F�JMK�S
I�C*K ) ?° ? � T�I�P�I�K�S.Q%P�FWC*P�JAT�P�GHP\J"N�ijC.K�I�XHJeK�J�cP\I�K�T�LMI�T�C*Q=C*FWJ"K�S
I�C*K ) ° ?? k�GHP\J"N�T�Q=I�K�S.QHPnijJ"K�K\T�QHU6K\J"P\T�NHG]S
`�P(ijK�C.EµI�X%JehHQHJYI�C6I�XHJeLMCRS.K�P\JYU*K�T�N�q � S
QHN

I�X%J¤L"CRS
K�P�J�U*K�T�N��*JMK�P\T�C*QHP�C.i & S.K\J¤NHJ�h]QHJ"N³VRZ�I�XHJ ��S.`�J"K\�[T�Q�LMC*QHNHTzI�T�C.Q � T v J v & ° ? H�) ° ?? & ? ) ?° ? v� XHJMP�J�L"C*EAF�C.QHJ"QRI�P�S.K\JdI�XHJMQ|GHP\J"N|T�QlSYP\I&S
QHN]S.K\N|EbG%`�I�T�U*K�T�N���c�LMZ[LM`�J�S.P?C*G%I�`�T�Q%J"N6VWJ"`�C�¡ v
%^k 1 G ² 1 ° q¶c�L�ZOLM`�J

< v�· K�J�c�K\J"`gS�}HSuI�T�C.Q6C*Q & ? 0 ? H _ ? v_· JMK\ijC*K\E 1 G P\¡ªJ"JMFHP�C.iyK�JMN � VH`�S.L&�¤`�T�QHJ(K\J"`�Su}%S
I�T�C*Q v
/Ov �OJ�I _ ° ? H*) ° ?? k _ ? � & ? 0 ? q v� v � �[C*`��.J ¢ & ° ? 0 ° ? H _ ° ? VfZ¤K�J"LMGHK�P\T�C*Q v
� v BDC*K\K�JMLMI 0 ?�� 0 ? � ) ?° ? 0 ° ? v
� v�· C*P\Inc�K�JM`gSu}%S
I�T�C*Q6C.Q & ? 0 ? H _ ? v_· JMK\ijC*K\E 1 ° P\¡ªJ"J"F%P�C.iyVH`gS
L&� � K�J"Nl`�T�QHJ(K\J"`gS�}HSuI�T�C.Q v
� XHJdJ"�fG]SuI�T�C.Q¤I�CYVWJ(P�C*`z�*JMN6T�Q¤PnI�J"Fl�bX]S
PDI�XHJdP�S.EAJ�ijC*K\E S.PªI�XHJdC*K\T�U*T�Q]S.`]U*K\T�N 9 FHK\C*VH`�JME v m¶IT�P�P�C.`��*JMN�VRZ�S
FHFH`�Z[T�QHUAI�XHJ�P�S.EAJ�S.`�U*C*K\T�I�X%E GHP�T�QHU¤SAP\I�T�`�`1LMCRS.K�P\J"K�U*K�T�N|� 9 v �8�*J"QRI�G]S.`�`zZ � S^LMCRS.K�P\J

U*K\T�N$T�P�K\JaS.L&XHJMN|I�X]S
I?X]S.P�SYP�T�QHU*`�JdU*K�T�N6`�T�Q%JdS.QHNl`�T�QHJ(K�JM`gSu}%S
I�T�C*Q6T�P?SAN%T�K�JMLMI?P\C*`��.J"K v

�*)��')b( ������� � ��� 9	� � e5; �-3 ;=1 7:> 7 �83�	 < 4 6818; e5; 4g6 	 3
« PA¡?T�`�`�V�J|P�XHC�¡?Q T�Q I�XHJ|QfGHE^JMK�T�LaS.`?K�JMP�GH`zI�P � I�XHJ � � �~S.`�U.C*K�TzI�XHE S
`�C*QHJ$L"S.Q VWJ�S.QºJM´AL"T�J"QRI
P�C.`��*JMK�ijC*K�C*GHK `�T�Q%JaS.K�P\Z[P\I�J"EAP v ��C�¡ªJM�.J"K � G%P�T�Q%U�T�I�S.PYS�F%K�J"LMC*QHNHTzI�T�C*QHJ"K�T�Q�S · B�� k · K\J"LMC*QHNHT c
I�T�C*QHJMNlBDC*Q�
\GHURSuI�J�dK�S.N%T�J"QRI&q�T�I�J"K�S
I�T�C*Q�T�PpU*J"Q%J"K�S
`�`�Z^SbEAC*K�J�K�C*V%GHP\I?PnI�K�SuI�J"U
Z¤S.Q%N � NHJMF�JMQHNHT�Q%UYC*Q
I�X%JbFHK�C.VH`�JME � LaS
Q=V�J E^C*K\J J�´AL"T�JMQRI�S.P�¡ªJ"`�` v m�Q�I�XHJ�FHK�JML"C*QHN%T�I�T�C*QHT�QHU^PnI�JMF=C.i · B�� ¡ªJYS.FHF%`�Z|S
P�T�QHU*`�J���c�LMZ[LM`�J(C.i � � � � S.QHN¤I�XHJ���c�LMZ[LM`�J(EbG%P\I�VWJ(L"C.QHP\I�K�GHL�I�J"N$P\CeS.PªI�C�Z[T�J"`�N6S�PnZOEAEAJMI�K\T�L�FHK�J�c
L"C.QHNHT�I�T�C*Q%J"K v_� XHJ�K�J�ijJ"K\J"QHLMJ6s <�� t FHK\C��[T�NHJ"P�L"C*Q%NHT�I�T�C*QHPpI�X]S
I�U*G]S
K�S.QRI�JMJ�P\Z[E^EAJMI�K\Z$C.irSeEbGH`�I�T�U*K\T�N
��c¶LMZ[L"`�J � S
QHN�I�XHJ � � �»S
`�U*C*K\T�I�XHE EAJ"JMI�P(I�XHJMP�JYFHK\C��OT�NHJ"N�I�X]S
I�I�XHJYQfGHEbVWJ"K�C.i_FHK�J�c�K\J"`gS�}HSuI�T�C.QHP �1 G T�P�JM�fG]S.`�I�CYI�X%J�QfGHE�V�JMK�C
irFWC*P\Inc�K\J"`gS�}HSuI�T�C.QHP � 1 ° vm�QbS.`�`RC*GHK1QfGHEAJ"K�T�LaS.`RI�J"P\I�P � I�XHJ � � � K�G%QHPyG%P�J"NbS�%�k < ² � q¶c�L�ZOLM`�J�S.QHN�I�XHJ � � � � B�� K�GHQ%PrGHP\J"N
S %�k < ² < q�c�L�Z[L"`�J�S.P�I�XHJ�FHK\J"L"C.QHNHT�I�T�C*Q%J"K vr� XHJ�%¤k < ² � q¶c�L�ZOLM`�J?T�P�U*JMQHJ"K�S.`�`zZbI�XHJ�E^C.P\IªJM´AL"T�J"QRIpPnI&S.QHN[cS.`�C*QHJ¤P\C*`��.J"K � P\C�I�XHJ � � � � B��½L"S.K�K\T�J"P I�XHJ6LMC*E^F%G%I&S
I�T�C*QHS.`ªC��.J"K�X%JaS.N C.i?I�XHJ · B�� S
`�U*C*K\T�I�XHE
FH`�GHP�I�X%J�S.NHNHTzI�T�C.Q]S.`?K�JM`gSu}%S
I�T�C*Q Pn¡DJMJ"FHP$QHJMJ"NHJMN©I�C³U*G]S.K�S.QRI�JMJ=P\Z[E^EAJMI�K\Z v m�Q¸LMC*E^FHS.K�T�QHU�I�X%J
� � � � B��»K�G%QHP(I�C6I�X%JYK�GHQHP�GHP\T�QHU � � � S.`�C*QHJ � � � � � B�� K�GHQHP�X]Sa�.JAU.K�JaSuI�J"KdLMC*EAFHG%I&SuI�T�C.Q]S.`
¡ªC*K��¤FWJ"K?TzI�J"K�S
I�T�C*Q � VHG%I�K�JM�[G%T�K�JdijJ�¡DJMK�TzI�JMK�S
I�T�C*QHP v

� ����� 	 <��M58@ � �D�d�0�8@a>"� � � �y5 �$<=@M5 �
� XHJ^FHGHK�FWC*P\J�C.ipI�XHJAEbG%I�T c�FHXRZ[P�T�L"P�I�JMP\IbP\GHT�I�J^T�P�I�C�FHK\J"P\J"QRIbI�C$I�X%J�L"C[NHJ^S.QHN�T�Q�FHS.K\I�T�L"G%`gS.KdI�X%J
`�T�QHJaS
KDP�C.`��*JMK�P � S�¡?T�NHJ�P�FWJ"L�I�K�G%E C.iyFHK�C*V%`�J"EAP v m�QlI�XHT�PD¡DSaZ � S.QlS.LML"GHK�S
I�J�S.Q%Nli�S.T�KpS.P\P�JMP�P�EAJ"QRI�C.i
I�X%JbP�FWJ"JMN�C.i:I�XHJYP�C.`��*JMK�P(L"S.Q�V�J�E�S.N%J vd� XHJbh]K\P\IdFHS.K\IdC
i�I�XHJ�I�J"P\I�P\GHT�I�JbL"C��.J"K�P�K�S.NHTgSuI�T�C.Ql�]C�¡
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S.`�C*QHJ ¡?TzI�XHC.G%I�I�XHJbJ"!�JMLMI�PdC
i_XfZ[NHK\CONOZOQHS.E^T�L�EAC.I�T�C*Q v�� XHJbP\J"L"C.QHN�F]S.K\I�I�JMP\I�PdK�S.NHT�S
I�T�C*Ql�HC�¡ T�Q
I�X%J6FHK�JMP�J"Q%L"J$C.i�E�SuI�J"K\TgS.`_EAC.I�T�C*Q v�� ¡ªC=I�JMP\IeFHK\C*VH`�JME^P�I�X]SuIbhHIeT�QRI�C�I�XHJ6F%GHK�J¤K�S.NHT�S
I�T�C*Q��]C�¡
LaSuI�J"U.C*K\Z�S.K�Jlk < q�K�S.N%TgS
I�T�C*Q��HC�¡¬C*Q�S6XHT�U.XH`�Z|NHT�PnI�C*KnI�JMN�EAJ"P\X�T�Q / �µk=hdJ"K\P�X]Sa¡ E^JMP�X�FHK�C.VH`�JME �
P�JMJ�orT�U*G%K�Jd�Rq � S.QHN�k / qDK�S.N%TgS
I�T�C*Q��HC�¡ T�Q$SYP�F%XHJ"K\T�LaS
`�U*J"C.E^J�I�K\Z=k�P\J"J�orT�U.GHK�J <.< q v m�QlV�C
I�X6LaS
P�J"P �
I�X%J�`�S.L&�YC.i�E^S
I�J"K�T�S.`HEAC.I�T�C*QYEAJaS.QHP_I�XHS
I_I�XHJ�E^JMP�X^T�P_h%}OJ"N�T�QAI�T�EAJ vy� XHJ�`�S.P\I:I�¡ªCbFHK\C*VH`�JME^P_K\GHQ
T�QeI�X%J�P\GHT�I�J�I�J"P\IªI�XHJ�������L"S.F]S.V%T�`�TzI�T�J"P8C.i�I�XHJ�L"C[NHJ v�� C*K�J�T�EAF�C.K\I&S
QfI�`�Z � ijK�C*E¹I�XHJ�P\I&S
QHNHFWC*T�QRI�C.i
I�X%T�P�F]S.FWJ"K � T�I?I�JMP\I�P�I�XHJ `�T�QHJaS.K�P�C.`��*JMK�P�C*Q=S^EAJ"P\X�I�XHS
I(T�P�L&X]S
QHU*T�Q%U^¡?T�I�X|I�T�EAJ v jDJ"L"S.GHP\JbC.i:I�X%J
L"C.E^FH`�T�L"S
I�JMN=E^JMP�X�F]S
I�I�J"K\Q�I�X]S
I S.K�T�P�JMP(ijK�C*E P\XHC[L&�[P S.QHN�C*K\NHT�Q]S
K\Z�E^S
I�J"K�T�S.`rEAC.I�T�C*Q � I�XHJYI�T�E^J
P\I�J"F�T�P(S¤L"C*EAFH`�T�LaS
I�J"N�ijG%QHLMI�T�C*Q�C
i�I�T�EAJ v�� XHJbI�J"P\I�P\GHT�I�JbT�P�T�QRI�JMQHNHJ"N=I�C¤I�J"PnIdI�XHJbS.VHT�`�T�I�ZlC.i_I�X%J
`�T�QHJaS
K�P�C*`z�*J"K\P�I�C^P\C*`��.J�I�XHJ�K�S.NHTgSuI�T�C.Q6J"�fG]S
I�T�C*QHP�C*Q�SAN%Z[Q]S
E^T�LaS.`�`�Z¤L&XHS.QHU*T�QHU^EAJ"P\X|¡?TzI�X�SYI�T�E^J
P\I�J"F�L"C*QRI�K�C*`:NHJ�I�JMK�EAT�QHJMN�VRZ�VWC.I�X�XRZ[NHK�C[N%Z[Q]S.EAT�LeS
QHN�K�S.NHT�S
I�Tz�*JbFHK\COLMJ"P\P�J"P v^� X%J^QHJ�I�K�JMP�GH`zI�S
P
i�S.KªS.PªI�XHJ�`�T�QHJ"S.K_P�C*`z�*JMK�P�S.K\J�LMC*QHLMJ"K�Q%J"N$T�P_I�X]SuIªI�XHJ(E^S
I�K\Tz}eTzI�P�JM`�i�T�P�L&X]S.QHU*T�QHUbVWC.I�X^T�QAI�XHJ��.S
`�GHJMP
C.i�TzI�P_J"`�J"EAJ"QRI�PªS.QHN�T�QAT�I�P_PnI�K�G%LMI�G%K�J v_� XHJ�P�C*`z�*JMKDFWJ"K\ijC.K�E^S.QHL"J�I�J"P\I�PDFHK\J"P\J"QRI�JMNlT�QAI�XHT�P�F]S.FWJ"KªS.K\J
I�X%J"K�J�ijC*K�J E^C.K�J�P�J��*J"K\JeS.QHN|K�JaS
`�T�PnI�T�L(I�X]S.Q�S.K�J�I�JMP\I�E�S
I�K�T�L"J"P?¡?XHT�L&X�S.K\J I�Z[FHT�L"S.`�`zZ6GHP\J"N�I�C
\GHNHU.J
P�C.`��*JMK�FWJ"KnijC*K�E^S.QHLMJ vpx J NHC^QHC.I�¡?T�P\X�I�C^T�EAFH`�Z^I�X]S
I�C*GHK?I�JMP\I�P�GHTzI�J�T�P�J�}OX]S.GHPnI�Tz�*J � C*QH`zZ6I�X]S
I�T�I
FHK\J"P�JMQRI�P8ijC*K,¡?X]S
Ir¡ªJpVWJ"`�T�JM�.JªI�XHJªh]K\P\I8I�T�EAJ � S�K�J"S.`�T�P\I�T�L�S.P�P\J"P\P�EAJ"QRI_C.i]`�T�QHJ"S.KyP\C*`��.J"KyF�JMK\ijC*K\E�S.Q%L"J v
orT�U*GHK�JMPp� � <+< � < � S.QHN /"! P�XHC�¡©I�XHJ�T�QHTzI�TgS
`]U*J"C*EAJMI�K\Z�S.QHN¤EAJ"P\X¤ijC*KpJ"S.L&X6C.i�I�X%JdFHK�C*V%`�J"EAPDT�Q�I�X%J
I�JMP\I�P�G%T�I�J v
« `�`8FHK�C.VH`�JME^PdFHK\J"P\J"QRI�JMN�XHJ"K\JA¡ªJ"K\J^K\GHQ�¡?T�I�X%C*G%I�J"`�J"L�I�K�C.Q�C*K�T�C*Q=L"C*Q%NHGHLMI�T�C*Q v m�Q�S.NHNHTzI�T�C*Q �

I�X%J(QfGHEbVWJ"KDC
i�ijK�J"�fGHJMQHLMZ�U*K�C.GHFHPD¡DS.PDI�S.�.JMQ¤I�CbVWJ(C*QHJ v m�Q�I�X%T�Pª¡DSaZ � I�XHJ(PnI&S
I�T�P\I�T�LMPªFHK\J"P\J"QRI�JMN|T�Q
I�X%T�P�FHS.F�JMK(S.K\J�ijC*K�C*QH`�Z$C.QHJbE^S
I�K\Tz}lP�C.`��*J�F�JMK�LMZ[LM`�J vd� X%JYS.N%�
S.QRI&S
U*J�C.i_N%C*T�QHU^I�XHT�P�T�P?I�XHS
I(I�X%J
FWJ"K\ijC.K�E^S.QHL"Jyh]U*GHK\J"P�ijC*K�K�S.NHTgSuI�T�C.Q(NHT !�GHP\T�C*Q�S.K\J:QHC.I�LMC*Q%ijGHP\J"N�¡?T�I�X�I�XHC*P\J:C.i%E^S
I�J"K�T�S.`uL"C*QHN%GHLMI�T�C*Q v
« `zI�XHC.GHU*XbL"S.`�LMGH`gS
I�T�C*Q%P1¡?TzI�XHC.G%I8LMC*QHNHGHL�I�T�C*QYC*Ky¡?TzI�XbC.QHJDijK�JM�fGHJ"QHL�ZbU*K\C*GHFbE^SaZ�Q%C.I8U*Tz�*J�I�XHJpVWJ"PnI
K�JMFHK�JMP�JMQfI�S
I�T�C*Q=C.i_K\JaS.`�T�I�Z � I�XHT�P�T�P�QHC.I�I�XHJ�FHGHK�FWC*P\JYC.i:I�XHT�P�F]S
F�JMK v(x JYS.K�J FHK�T�E�S
K�T�`zZ6T�QRI�J"K�JMP\I�J"N
T�Ql`�T�QHJaS
K�P\C*`��.J"K�F�JMK\ijC*K\E�S
QHL"J�T�QlL"C*EAFH`�J�}l�����¬�HC�¡?P v�� XHJ�T�E^FWC*KnI&S.QHLMJ�XHC�¡DJ��*J"K � C.iyI�XHJ `�T�Q%JaS.K
P�C.`��*JMK�I�T�E^T�QHU�K\J"P\GH`�I�PbFHK�JMP�JMQfI�J"NºXHJ"K\J¤V�JML"C*EAJ¤E^S.U*QHTzh]J"N�¡?XHJ"QºS|ijGH`�`DEbGH`zI�T�U*K�C*G%F�L"S.`�LMGH`gS
I�T�C*Q
T�QR�.C*`��[T�Q%UdP�SaZ ��� U*K\C*GHFHP:T�P:F�JMK\ijC*K\E^JMN v o]C*KrJ�}%S.EAFH`�J � I�XHJ�K\J"P�G%`�I�P_FHK\J"P\J"QRI�JMN^ijC*K_B · � I�T�E^JDP�FWJ"QRI
T�QeI�X%J�K�S.NHTgSuI�T�C.QAFHS.L&�uS.U*J?¡DC*G%`�N�VWJ�EbGH`�I�T�FH`�T�JMNbVRZ�S
FHFHK�Ca}OT�E^S
I�J"`�Z ��� I�T�EAJ"P:I�XHJ"K\J"VRZ�N%C*E^T�Q]S
I�T�QHU
C.I�XHJ"K FHXRZOP\T�LMPYF]S.L&�uS.U*JMPbP�GHL&X S.P XRZON%K�C[N%Z[Q]S.EAT�L"P v�� XHT�PbE^J"S.QHP � I�X]SuIYS�P\`�C�¡¼T�QHJ�´AL"T�JMQRIYP�C*`z�*JMK
VWJ"L"C.E^JMP�S I�K\J"EAJ"QHN%C*GHPpP\T�QH�AC.i�I�T�E^J�T�Q¤S.QRZ�EbG%`�I�T�FHXRZ[P�T�LMPDLMCONHJ�P�T�Q%L"J�I�XHJ(P�C.`��*JMKpX]S.PªI�CbFWJ"KnijC*K�E
I�X%J�T�QR�*J"K\P�T�C*QlijC.K�JaS.L&X$ijK�JM�[G%J"QHL�Z|U.K�C*GHF v:� XHT�P�i�S.L�I?P�XHC*G%`�NlV�J��.JMF%I�T�Q$EAT�QHN v

� ��� � ���:!$��	�� ����������� �
� XHJ FHK�C*V%`�J"E LMC*QHP\T�P\I�P�C
i_S^P\`gS.VlC.i�Bp� ijCRS.E XHJ"S
I�JMN�S
I�C*QHJ�J"Q%N�¡?T�I�X�SAL"C*QHPnI&S.QRI�I�J"EAFWJ"K�SuI�GHK\J
P�C.GHK�LMJ�C.i�� ��� J � vD� XHJ�P\`gS.VºE^J"S.P�G%K�J"P�� v � L"E T�QºI�XHJ|�.J"KnI�T�L"S.`�N%T�K�JMLMI�T�C*Q S.QHN � v � LME T�Q I�X%J
XHC*K\T� MC*QRI&S.`pN%T�K�JMLMI�T�C*Q v�� XHJ|Bp� ijCRS.E T�PeS
IAS=L"C.QHP\I�S.QRI^N%J"QHP\T�I�Z³C.i < v � � U*E � L"L v�� XHJ$EAJ"P�X�T�P
P�X%C�¡?Q^T�QeorT�U*GHK\J�� v8� XHJ?P\E�S.`�`%FHK\C*VH`�J"EAP8L"C*Q%P�T�PnI�P_C.i�� � � � �  MC*QHJ"P � I�XHJ?EAJ"NHT�GHE 7 � � <����  "C.QHJ"P �S.QHN^I�XHJ(`�S.K�U.J�� / � � � ���  MC*QHJ"P v:� XHJdVWC*GHQHN]S
K\ZAL"C*Q%NHT�I�T�C*QHPªS.K\J(K�J��]J"L�I�T�Q%UYS
IDI�XHJ�K\T�U*XRI � I�C*F � S
QHNVWC.I�I�C*E V�C*G%QHN]S.K\T�J"P S.QHN³C.F�JMQ³S
I�I�XHJ¤`�JMi I V�C.GHQHN]S.KnZ v|� XHJ¤FHK\C*VH`�JME NHJ"P\L"K�T�V�JMP � S.K\P�X]S
��¡DSa�*J
FHK\C*F]S.URSuI�T�C.Q v8� XHJ�FHK\C*VH`�JME T�P�K\GHQ$I�C <�� F ; EAT�L"K\C*P�JML"C*Q%NHP v
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	�� � #�� � !$#���� � #��:���������  ������ �  ���	�� #&%'!
� XHT�P�F%K�C*VH`�J"E LMC*QHP\T�P\I�P�C.ipS$V]S.`�`8C.iD� � T�L"JeS
I S6NHJ"Q%P�T�I�Z�C
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K\I�P�C.i:I�X%JbP�T�EbGH`gSuI�T�C.Q$I�X]S
I(¡ªJYS.K\J�T�QfI�J"K\J"P\I�J"N=T�Q 	�I�C.I�S.`yLMCON%J
J�}OJML"G%I�T�C*Q�I�T�EAJ � J�}OJML"G%I�T�C*Q�I�T�EAJ�ijC*K�I�XHJ�K�S.NHT�S
I�T�C*QeI�K�S
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I�GHK\J"P�C.i1I�XHJdP�C*`z�*JMK�P k�P\J"J � S
VH`�J(�Rq v:� XHJ�m���� ��� � � � ���¤P�JMJ"EAP�I�CYK�J"S.L&X
S.Q�S.P\Z[EAF%I�C.I�T�L�P�FWJ"JMNHGHF��
S.`�G%J C.i � �^K�J"`�S
I�Tz�*J�I�C���HB�� v�� XHJ mnB ��� B��¼P\C*`��.J"K�T�P�S
VH`�J�I�CAZOT�J"`�N
S6P�FWJ"JMNHGHF�C.iDS¤i�S.LMI�C*KdC.i � <.< VRZ=I�X%JeI�T�EAJ�¡ªJ^K\JaS.L&X�FHK�C.VH`�JME P�T� "J"P�C*Q�I�X%J hdJMK�P�XHS�¡¹E^JMP�X�C.i
< / 7 � ����� v jDG%I � VRZ$i�S.K � I�XHJ VHT�U.U*J"PnI�¡?T�QHQHJ"K�T�P � � S.QHN � � � B�� vW� X%JbE^JMNHT�G%E h�JMK�P\X]Sa¡¬EAJ"P\X
P�X%C�¡?P�SeP�`�T�U*XRI�P�JMF]S.K�S
I�T�C*Q$T�Q$P�FWJ"JMNHGHFHP�V�J�I�¡DJMJ"Q�mnB ��� B�� S.QHN$I�X%J � �¬P�C*`z�*JMK�P v ��C�¡ªJM�.J"K � I�X%J
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K�J"S.`HPnI�K�C.QHU�P�J"FHS.K�S
I�T�C*QeC[L"LMGHK�P:ijC*KrI�XHJ?`gS.K\U*JpFHK\C*VH`�J"E¬¡?X%J"K�J?VWC.I�X � �©P�C*`z�*J"K\P_V�J"S
I_mnB ��� B�� VfZ
Sdi�S.LMI�C*KªC
i /Ov8� X%T�P�FHK�C*V%`�J"E T�P_JM�[T�N%J"QHLMJ�C.i�I�XHJ?i�S.LMI�I�XHS
I�K�GHQHQ%T�QHU�S�P\LaS.`�S.VH`�J�S.`�U*C*K\T�I�X%E¬`�T��.J � �
C*K � � � B�� � S
`�I�X%C*GHU*X�J�}OFWJ"QHP\T��.J�FWJ"K�T�I�J"K�SuI�T�C.Q � E^C.K�JbI�XHS.Q�E^S.�
J"P�GHF�ijC.KdT�I�PdC��.J"K�X%JaS.N�¡?X%J"Q
`gS
K�U*J(E^S
I�K�T�LMJ"P�kjC*K�NHJMK � <���� � ����� VfZ <���� � ����� q�QHJ"JMN|I�CeVWJ�T�QR�*JMK\I�JMN v

��� �  .K�����-#a%
	�� � #�� � !$#���� � #��:���������  ������ �  ���	�� #&%'!
m�Q=I�XHT�P(FHK\C*VH`�JME � I�XHJYEAJ"P\X�T�PdS.U*S.T�Q�hO}%JMN�T�Q�I�T�E^J vd� XHT�PdF%K�C*VH`�J"E I�JMP\I�PdI�XHJY`�T�QHJaS.K�P�C.`��*JMKdL"C*Q[c
�*JMK�U*JMQHL"J�K�SuI�J�C*QlSYE^JMP�XlE^C*K\J(I�Z[FHT�L"S.`�C.i,¡?X]S
I�S.FHFWJaS
K�P�T�Q$mnBpo�LaS.`�L"GH`�S
I�T�C*QHP(kwS
I?`�JaS.PnI?T�QHTzI�TgS
`�`�Z
VWJMijC*K\J�T�Q%P\I&S
VHT�`�T�I�T�J"P:S
QHN¤P�X%COL&�fP�P�J�IpT�Q¤S.QHN�NHJ"PnI�K�C�Z[T�Q%U�I�XHJ�P\Z[EAE^J�I�K\ZAC.i�I�XHJ�E^JMP�X�q v orT�U*G%K�J"P <+< �
< /O� < �$S.Q%N < �$P\XHC�¡¹I�XHJeJ��*C*`�G%I�T�C*Q�C.iªI�XHJeK�S.N%TgS
I�T�C*Q�I�J"EAF�JMK�S
I�GHK�JAS.Q%N�EAJ"P\X�ijC*K(I�XHJeFHK�C.VH`�JME v
m�Q|orT�U*G%K�J"P <�� � <�� S.QHN < ! ¡DJ�P�JMJ�T�I�JMK�S
I�T�C*Q6LMC*GHQRI�S.P?SeijG%QHLMI�T�C*Q$C.i,I�T�E^J(ijC*KpI�XHJ�P�E^S.`�` � EAJ"NHT�GHE
S.QHN=`�S.K�U.J P\T� "J�E^JMP�XHJMP v orT�U.GHK�J < 7 P�X%C�¡?PdI�XHJ�I�T�E^J�P\I�J"F�S.PdSAijGHQHLMI�T�C*Q�C.i:I�T�E^J v(« P(EAJ"QRI�T�C*QHJMNFHK\JM�[T�C*G%P�`�Z � I�XHJbI�T�EAJbP\I�J"F�PnI&S.KnI�JMN�SuI <�� F � E^T�L"K�C.P�J"LMC*QHNHP�S
QHN�¡DS.P�S.`�`�C�¡DJMN�I�C$T�Q%L"K�J"S.P�JeVRZ=I�X%Ji�S.L�I�C*K�C.i < v / FWJ"K�LMZ[L"`�J(GHQH`�J"P\PªI�X%J�ijK�S
LMI�T�C*Q]S.`]L&XHS.QHU*J(T�Q^I�XHJ�K�S.NHTgSuI�T�C.QeI�J"EAF�JMK�S
I�GHK�J�J�}OL"JMJ"NHJMN v /Ov
� XHJ�I�T�EAJ?P\I�J"F¤T�QHL"K\JaS.P\J"P � S.QHN^T�i�I�XHJ�S.L"LMGHK�S.L�Z�LMK�TzI�J"K\T�C*QeT�P��[T�C.`gS
I�J"N � I�XHJ"Q�I�XHJ�K\J"NHG%L"J"N^I�T�EAJ?P\I�J"F
T�P(S.FHFH`�T�J"N�S
I(I�X%JbQHJ�}[I�L�ZOLM`�J v�x JYQHC.I�JbP�C*EAJbC.i_I�XHJbP�S
E^J�ijJ"S
I�G%K�J"P(I�X]S
I(¡ªJ"K\JeC*VHP�JMK\�.J"N�T�Q�I�X%JhdJ"K\P�X]Sa¡ EAJ"P\X v orT�K�P\I � I�XHJdC*VR�[T�C*GHP�P\LaS.`�T�QHU�C.iy��HB�� TzI�J"K�S
I�T�C*Q¤LMC*GHQRI�¡?T�I�X6V�C.I�X¤I�T�E^J�P\I�JMF�S
QHN
FHK\C*VH`�JME P\T� "J v8« `zI�XHC.GHU*X � I�XHJ�U*K�C�¡�I�X^C.i�T�I�J"K�S
I�T�C*QbL"C.GHQRI�¡?TzI�XYI�T�E^JDP\I�JMF�S
QHN^F%K�C*VH`�J"E¬P�T� MJ�T�P:QHC
I
S.PdP\JM�*JMK�JAS.P(I�XHJ hdJ"K\P�X]Sa¡¹L"S.P�J v�� XHJYK\JaS.P\C*Q=ijC*K�I�XHT�P�T�P(FHK\T�E^S.K�T�`�Z6N%GHJbI�C¤I�XHJYP�EACOC
I�X � S
`�EAC*P\I
C*KnI�XHC*U.C*Q]S.`_Q]S
I�GHK�JAC.ipI�XHJ�EAJ"P\X�L"C.E^F]S
K�J"N�I�ClI�XHJ h�JMK�P\X]Sa¡¼FHK�C*V%`�J"E~¡?XHT�L&X�T�E^FH`�T�JMP�S|E^S
I�K\Tz}
EAC*K�J P�F]S.K\P�JM`�Z�FWC*FHG%`gS
I�J"N=T�Q�C�!�NHT�S.U*C*QHS.`1J"QRI�K\T�J"P v � X%T�P(J�}%F%`gS.T�QHP�ijC*K(J�}%S.E^F%`�J ¡?XRZ�I�XHJY��HB��
T�I�J"K�S
I�T�C*Q6L"C*G%QfI?ijC*K�I�XHT�P�FHK\C*VH`�J"E V]S
K�J"`zZ¤U*J�I�P�F]S.PnI <���� ijC*KpI�XHJ�EAJ"NHT�GHE P\T� "J�FHK\C*VH`�J"E ¡?XHT�`�J�ijC.K
I�X%J h�JMK�P\X]Sa¡¹LaS
P�J � I�XHJYT�I�J"K�SuI�T�C.Q�L"C*G%QfId¡DS.P�S
IdP\JM�.J"K�S
`:X[G%QHNHK�JMN vY� S.VH`�JMP � � � S.Q%N ! P\XHC�¡ I�X%J
B · � I�T�EAJAP\F�JMQRIbT�Q�I�XHJA¡?XHC*`�J^LMCONHJ � K�S.NHTgSuI�T�C.Q�FHS.L&�uS.U*J � S.QHN�`�T�QHJ"S.K�P�C*`z�*JMK v m�Q�S.N%NHT�I�T�C*Q � I�X%J
K�JM`gS
I�T��.J�P�FWJ"JMNHGHFHPYLMC*EAF]S.K�JMN�I�C=��%B��½S.K\J¤P�X%C�¡?Q v=� XHJ6P�FWJ"JMNHGHFHPYijC*K�S.`�`_P�C.`��*JMK�PbK\J"`�S
I�Tz�*J^I�C
��HB��»T�PdT�EAFHK�JMP�P\T��*JYJ��*JMQ�ijC*K(I�XHJeP�E^S.`�`yFHK�C*V%`�J"EAP�¡?TzI�X�S6E�Su}OT�EbGHE½P�FWJ"J"N%GHF�C.iD� v � 7 ijC*K(I�X%J� � P�C*`z�*JMK?k�P\J"J � S.VH`�J 7 q v o]C*KyI�XHJDEAJ"N%T�GHE EAJ"P�XYK\J"P\GH`�I�P � S.U*S.T�Q � �¸VRZ T�I�P�J"`zi]T�P,I�XHJDL"`�J"S.Ky¡?T�QHQHJMK
k�P\F�JMJ"NHG%F�i�S.L�I�C*KdC
i <�� v � �fq � LM`�C*P\J"`zZ�ijC*`�`�C�¡DJMN=VRZ � � � B��µk�P\F�JMJ"NHGHF�i�S.LMI�C*K(C.i !Ov5! � q � mnB ��� B��
k�P\F�JMJ"NHG%F�i�S
LMI�C.K�C.i � v / � q � S.Q%N�h]Q]S.`�`�Zlm���� ��� � � � ���³k�P\F�JMJ"NHG%F�i�S
LMI�C.K�C.i�� v � 7 q v �OT�EAT�`�S.K�`zZ^I�C
I�X%J�hdJMK�P�XHS�¡ FHK�C*V%`�J"E¬¡DJ�S.URS.T�QYP�JMJ � � kjJ"TzI�XHJMK � � S.`�C.QHJ�C*K�S.P_FHK�JML"C*Q%NHT�I�T�C*QHJMK8I�C B���q_SdLM`�JaS
K
¡?T�Q%QHJ"K v:� XHJ�`�S.K�U*J�EAJ"P�X�FHK�C*V%`�J"E P\XHC�¡?PpJM�.J"Q6EAC*K�J�T�EAFHK\J"P�P\T��.J�K�JMP�GH`zI�P � ¡?T�I�X � � S.`�C*QHJ�S LM`�JaS
K
¡?T�Q%QHJ"K�S
I <�� v,! � P\F�JMJ"NHGHF|C��*J"K���HB�� v

�� � B�� m���� ��� � � ����� mnB ��� B�� � � � � � B��
x XHC*`�J�BDCONHJ < ! �%v < � <+< 7 v � � <�� /Ov5!*/ <�� � v �*� <�� � v � �
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QHN � � � B��
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FHGHK\JbK�S
NHTgS
I�T�C*QlNHT !�GHP\T�C*Q|FHK�C.VH`�JME^P v o]C*K�J�}%S.EAFH`�J � ijC*K?I�X%JbP�E^S.`�`1FHK\C*VH`�J"E � I�XHJ�P\F�JMJ"NHGHF%PdQHJM�.J"K
J�}OLMJ"J"N%J"N=SYi�S.LMI�C*K�C.i,I�¡DCe¡?XHT�`�J(I�X%J�`�S.K�U.JdE^JMP�XlFHK�C*V%`�J"EAP�NHC*QOI?�[G%T�I�J�K\JaS.L&XlP�FWJ"JMNHGHF�i�S.L�I�C*K\P�C.i
<�� v�� XHT�Pdi�S.L�I�T�PdNHGHJYI�C$I�¡ªC$i�S.LMI�C*K�P v � Q%JAT�P(I�XHJYI�T�EAJbP\I�J"F�L"C*QRI�K\C*`:L"C.E^T�QHU�ijK�C.E I�XHJYJ�}OFH`�T�L"T�I
XRZ[NHK�C[N%Z[Q]S.EAT�LMP�k�T v JdBDC.GHK�S.QRI?LMC*QHNHTzI�T�C.Q�q�S
QHN6I�XHJ(C
I�XHJMK�T�PªI�XHJdFHK\C*F�JMK\I�Z�C.i « ��� I�CYP�EACOC
I�X¤C*GOI
NHT�P\I�C.K\I�JMN�E^JMP�XHJMP v m�Q�i�S
LMI � TziDS
`�`�C�¡ªJ"N=I�C$NHC$P\C �1« ����¡ªC*GH`�N=I�K\Z�I�ClP\E^C[C.I�X�C.G%IdI�XHJ hdJ"K\P�X]Sa¡
EAJ"P�X�T�iDI�XHJ�XRZ[NHK\CON%Z[Q]S
E^T�L"P ¡ªJ"K\J^I�GHK�QHJMN³C*Q v ��C�¡DJMK I�T�E^JePnI�J"F%Pb�.JMJ"F�I�X%J�E^S
I�K\Tz}�NHT�S.U*C*QHS.`�`zZ
NHC*EAT�QHS.QRIbS.Q%N³S�P�EAC[C.I�X�E^JMP�X � S
PbNHT�P\L"GHP\P�JMN³JaS.K\`�T�JMK � E^J"S.QHP�P\E�S
`�`�JMK�L"C*K\QHJ"KbLMC*GHFH`�T�QHU.P�S.Q%N³S
EAC*K�JdP\F]S.K�P\J"`zZ$F�C*F%GH`gS
I�J"N$E^S
I�K\Tz} v:� XHJ"P\J I�¡ªC�J"!�JMLMI�P�L"C.EbVHT�Q%J(I�CAE�S.�
J�SeE^S
I�K�Tz}�I�X]SuI�T�P�JaS.P\T�JMK
I�ClT�QR�.J"K\I�I�XHS.Q�I�XHJ hdJMK�P�XHS�¡¼L"S.P�J�S.QHN�SlE^S
I�K\Tz}�I�X]S
I�T�P EAC*K�JeNHT�S.U*C*QHS.`�`zZ|N%C*E^T�Q]S.QRI�I�X]S
Q�I�X%J
P�F%XHJ"K\T�LaS
`�NHT !�GHP\T�C*Qº¡?T�I�X%C*G%I6XRZ[NHK�C[N%Z[Q]S.EAT�LMP v � XHT�P¤`gS
I\I�JMK^i�S.L�I¤T�P�V�JMLaS.GHP\J=C.i�I�XHJ�K�J"L�I�T�`�T�Q%JaS.K
Q]S
I�GHK�J�C.i,I�X%J�EAJ"P\Xl¡?X%T�L&Xl�.J"JMFHP�I�XHJ�L"C*K\QHJ"K?LMC*GHFH`�T�QHUbI�J"K�EAP�P�E^S.`�` v
x X]S
I�T�P S�`�TzI�I�`�JYE^T�P�`�JaS.NHT�QHU6¡?XHJ"Q³C.QHJ�`�COC*�fP S
I C��.J"K�S.`�`�L"C[NHJ6B · �»I�T�EAJ � T�P�I�XHJ^i�S.LMI�I�X]SuI
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orT�U*G%K�J < � 	:m�QHT�I�TgS.`�U*J"C*EAJMI�K\Z^ijC*K��[Z[E^EAJMI�K�T�Ldm�E^FH`�C*P�T�C*Q · K�C.VH`�JME
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orT�U.GHK�J / � 	��OQ]S.FHP\XHC.I /
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orT�U.GHK�J / < 	��OQ]S.FHP\XHC.I��
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orT�U.GHK�J /*/ 	��OQ]S.FHP\XHC.I��
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orT�U*GHK�J / � 	:m¶I�JMK�S
I�T�C*Q|BDC*G%QfI�P�ijC.K��OE�S
`�` �fZOEAEAJMI�K\T�L(m�EAFH`�C*P�T�C*Q · K�C*VH`�J"E
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orT�U*GHK\J / � 	:m¶I�JMK�S
I�T�C*Q|BDC*G%QfI�P�ijC*K � J"N%T�GHE �[Z[EAE^J�I�K\T�L(m�EAFH`�C.P�T�C.Q · K\C*VH`�J"E
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orT�U*GHK\J / � 	:m¶I�JMK�S
I�T�C*QlBDC.GHQRI�P?ijC*K �1S.K�U*J �[Z[EAE^J�I�K\T�L(m�EAFH`�C.P�T�C.Q · K\C*VH`�J"E
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orT�U*GHK�J / � 	 � T�EAJ �[I�JMFHP�ijC*K � JMNHT�GHE �[Z[E^EAJMI�K�T�Ldm�EAFH`�C*P�T�C*Q · K�C*VH`�J"E
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�� � B�� m���� ��� � � � ��� mnB ��� B�� � � � � � B��
x X%C*`�J�BDC[NHJ < � < v � / <�� /Ov � / < ! � v � ! < � �%v �*/ <�� !Ov � �
��S
NHTgS
I�T�C*Q ! �%v � � � 7 v <+< ��� v � / � < v � � � � v � �

�1T�QHJaS
K��OC*`��.J �
� v � 7 <�� v � � < /Ov �.� � � v /./ / � v 7 �
� S.V%`�J � 	��?GHQRI�T�EAJ"PpijC.K��OE�S
`�` �fZOEAEAJMI�K\T�L(m�EAFH`�C*P�T�C*Q · K�C*VH`�J"E k�T�Q$P\J"L"C.QHNHP&q

�� � B�� m���� ��� � � � ��� mnB ��� B�� � � � � � B��
x XHC*`�J BDCONHJ < 7 � �.� v �;< � ����� v <�� 7 / 7 �%v / � < �*�*� !Ov ��� � �;< �Ov � 7��S.NHT�S
I�T�C*Q < �*� �4!Ov 7 < �R� � � v / � �*� 7 � v 7 � �4! � < v � � � ��� /[v � �
��T�QHJ"S.K��OC*`z�*J <+< � <�� v � � / � � < v � � < / �;< v ��� !"! � � v � 7 / � ! < v � �

� S.V%`�J <�� 	_�?GHQRI�T�E^JMP�ijC*K � J"N%T�GHE �fZOEAEAJMI�K\T�L(m�EAFH`�C*P�T�C*Q · K�C*VH`�J"E k�T�Q$P\J"L"C.QHNHP&q

XRZ[NHK�C[N%Z[Q]S.EAT�LMP^`�COC*�fPe`�T��.J$S�V�C.I\I�`�J"QHJML&��I�C�C��.J"K�S.`�`�LMCONHJlFWJ"K\ijC.K�E^S.QHL"JlS
IA`�JaS.PnI�S
PAi�S.KAS.PeI�X%J
`�T�QHJaS
K�P\C*`��.J"K�P(S.K�J L"C*QHLMJ"K\QHJ"N v m¶I�P�XHC.GH`�N�VWJ�PnI�K\J"P�P\J"N�S.URS.T�Q � I�X]SuI�I�X%J"P�JYL"S.`�LMGH`gSuI�T�C.QHP�¡DJMK�JbNHC.QHJ
ijC*K�C*QHJeU*K\C*GHF�S.QHN�SlE�GH`�I�T�U*K\C*GHF=LaS
`�L"G%`gS
I�T�C*Q�¡ªC*GH`�N�T�E^FH`zZ�S6i�S.L�I�C*K�C.iªI�XHJeQfGHEbVWJ"K�C.ipU.K�C*GHF%P
VWJbS.FHF%`�T�JMNlI�C�I�X%JYB · � I�T�EAJ�P\F�JMQRIdT�QlI�XHJ `�T�Q%JaS.K?P�C.`��*JMK v�� XHJ"K\JMijC*K\J � SAEbGH`zI�T�U.K�C*GHF$L"S.`�LMGH`gS
I�T�C*Q
¡?T�I�X$E^C*K\J(I�X]S
Q <�� U.K�C*GHF%P?¡ªC*GH`�N|T�Q¤i�S.LMI�P\XHC�¡ I�XHS
I?K�S.N%TgS
I�T�C*Q6NHT !�G%P�T�C.Q6T�Q6i�S.LMI?N%C*E^T�Q]S
I�J"PpI�X%J
C��*JMK�S.`�`,B · � I�T�E^JdC
iyI�XHJ LMCON%J v�� XHJ T�E^FWC*KnI&S.QHLMJ(I�XHJMK�J�ijC*K�J � C
i8S.QRZ$P\F�JMJ"NHGHF�C.i8SYi�S.L�I�C*K?C.i / C.K
EAC*K�JdL"S.Q|EAJaS
QlV%T�UYP�Sa�[T�Q%U*P�T�QlB · � I�T�EAJ�ijC*K?SYEbGH`zI�T�U.K�C*GHF6L"S.`�LMGH`gSuI�T�C.Q v

��� � � 	 �U# 	 �$#���� �  � �-#���� ��� !  �� � � � �-#&% - �/.�� � !$#����
� XHT�P�F%K�C*VH`�J"E½I�J"PnI�PdI�X%JAK�S.NHT�S
I�T�C*QOc�XRZ[NHK\CON%Z[Q]S
E^T�L"P�C.Q�S
Q « ��� E^JMP�X�T�Q�S6P�F%XHJ"K\T�LaS
`:U*J"C*EAJMI�K\Z
¡?T�I�X�SAQHC*QOc¶P\Z[E^EAJMI�K�T�L�LMC*EAFHK�JMP�P�T�C*Q�C
irI�X%Jb� � ijGHJM` vp« `�I�XHC*GHU*X|QHC.I�F]S.KnI�T�LMGH`gS
K�`�Z�K�J"S.`�T�P\I�T�LAk�C*Q%J
¡ªC*GH`�N^QHC.IDNHJ"P\T�U*Q�S�LaS.F%P�GH`�J�¡?T�I�X^I�XHT�P�EbGHL&X6S
P\Z[E^EAJMI�K\Z%q � I�X%T�P�FHK�C*V%`�J"E I�J"P\I�PªI�XHJ�`�T�QHJ"S.K_P�C*`z�*J"K\P
C*Q^SdE^JMP�Xe¡?XHT�L&XAT�P:NHT�P\I�C*K\I�J"NeV�C
I�XAT�QeK�S.N%TgS.`%S.QHN^S.QHU*GH`�S.K8NHT�K�JMLMI�T�C*QHP v orT�U*GHK�JMP /4!O�[/ 7 �%/ � S
QHNA� �P�X%C�¡ I�T�EAJ�P�Q]S
F^P\XHC.I�PªC.i�I�XHJ?FHK�JMP�P\GHK�J(T�QeE^JMURS.V]S.K\P�S.QHN^I�XHJ?E^JMP�X v:� X%J�h]U.GHK�JMPªP\XHC�¡ I�XHJ�T�QHTzI�T�S.`
� ��� J � ��JpP\C*GHK�LMJ � I�XHJDP\GHVHP\J"�fGHJ"QRIªS.VH`�S
I�T�C*Q�C.iHI�X%J�Bp�ºijCRS
E � S.QHN�hHQ]S.`�`zZ(I�X%JDL"C.E^FHK\J"P\P�T�C.QbC.i]I�X%J
� � T�L"J v ��C.I�J(I�X]SuI�I�XHJ�L"C.E^FHK\J"P\P�T�C.QlN%COJMP�QHC.I?P�SuI�T�Pni Z¤P\FHXHJ"K\T�L"S.`�P\Z[EAE^J�I�K\Z v orT�U.GHK�JMP?� < � � / S
QHN
�*��P�XHC�¡©I�XHJ�T�I�JMK�S
I�T�C*QAL"C.GHQRI?S.PpS�ijGHQHLMI�T�C*Q^C.i�I�T�EAJ�ijC*KDS.`�`]P\C*`��.J"K\P v_� XHJd��HB�� S.U*S.T�Q^P�XHC�¡?PpI�X%J
EAC*P\I�T�I�J"K�S
I�T�C*QHP � ¡?TzI�XeI�XHJ�L&X]S.K�S.LMI�J"K\T�P\I�T�L�P�L"S.`�T�QHU�C.i�TzI�J"K�S
I�T�C*QeL"C*G%QfI�¡?T�I�X^F%K�C*VH`�J"E P\T� "J�S.QHNeI�T�E^J
P\I�J"F v o]C*KDI�XHJdP�E^S.`�`�FHK\C*VH`�JME � I�XHJ � �¬S.QHN$m���� ��� � � ��� �6P�X%C�¡�I�XHJdQ%J�}[I�XHT�U*X%J"P\IpQ[G%EbV�JMK�C.i
T�I�J"K�S
I�T�C*QHPªI�CeL"C*QR�*JMK�U*JMQHL"J�ijC*`�`�C�¡DJMN6VRZ � � � B��¬S.QHN$mnB ��� B�� v o]C*KpI�XHJdEAJ"NHT�GHE»F%K�C*VH`�J"E � ¡ªJ

�� � B�� m���� ��� � � � ��� mnB ��� B�� � � � � � B��
x X%C*`�J�BDC[NHJ / � 7 / � < v � � < � � � � /Ov � � < 7 / � ��� v � 7 /./ ���;<�� v /*/ < � � � 7 � v / ���S.N%TgS
I�T�C*Q < 7 � � 7 � v < � <���� � 7 � v � 7 ! � /*/ � v � � < / 7 ��� � v 7 � 7 � ����� v �����T�QHJaS.K��OC*`��.J < � � 7 / � v � < � 7 � � � v � / / � � <�� v / � 7 � � < !Ov /*/ � < � ��� v5! 7
� S.V%`�J <+< 	_�?GHQRI�T�E^JMPpijC*K��1S.K�U*J �fZOEAEAJMI�K\T�L(m�EAFH`�C*P�T�C*Q · K�C*VH`�J"E k�T�Q$P\J"L"C.QHNHP&q
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�� � B�� m���� ��� � � ��� � mnB ��� B�� � � � � � B��
�[E�S.`�` · K�C.VH`�JME < v ��� /Ov / � /Ov5! 7 � v5! � < v ���
� J"NHT�GHE · K�C.VH`�JME < v ��� � v � � �%v < / < v � ! � v �.�
�,S
K�U*J · K�C.VH`�JME < v ��� /Ov ��� � v � � < v5! � � v � !

� S.VH`�J < / 	��OFWJ"JMNHGHFHP�ijC*K��[Z[EAE^J�I�K�T�L(m�EAFH`�C*P\T�C*Q · K\C*VH`�JME
�� � B�� m���� ��� � � � ��� mnB ��� B�� � � � � � B��
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